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YCTPOMCTBO M COCTAB flJlfl BblflYBAHMfl MblJlbHblX nY3blPEM 

OBJIACTb TEXH1/1KI/I 

l/l3o6peTeHwe othocmtca k o6jiacrn ycTpowcTB, npeAHa3HaMeHHbix ann 
5 BbiayBaHi/ia MbmbHbix ny3bipew b pa3BneKaTenbHbix m 3penwmHbix uermx. 

nPEHLlJECTByfOlllM^ yPQBEHb TEXHI/IK1/1 

MbmbHbiCi ny3bipb wio>KeT 6biTb oxapaKTepn30BaH KaK o6i>eM ra3a, 
coflep>KamMMCfi b npeAeiiax tohkom >khakom ccjDepimecKoft nneHKM. ripoi/i3BOA*mne 
ny3bipb l/irpyLUKM m ycTpowcTBa Haumw wwpoKoe pacnpocrrpaHeHwe W3-3a nonynapHOCTH 

10 3thx ycTpoMCTB y fleTefi. 06u\m npuHqun otmx wrpyuieK wni/i ycTpowcTB coctomt b tom, 
mto OTBepcTue, Tuna KonbLia Ha KOHLie nanoHKM, mjim oTBepcTwe Ha kohlj© Tpy6Ki/i 
CMaMMBaeTCfl cocTaBOM, npeflHa3HaMeHHbiM a^ <t>opMMpoBaHHfl MbuibHbix ny3bipe£i. 
□pi/i cwiaHMBaHMM oTBepcTMfl cocTaBOM 3a cnej noBepxHOCTHoro Ha™>KeHMfl nonepeK 
OTBepcTHfl o6pa3yeTC« nneHKa, KOTopaa npw HaxiMMwn ra30Boro AaBJieHi/m c oahom 

15 CTopdHbi oTBepcTi/ia Bbin/i6aeTCH m (fcopMHpyeT MbixibHbie ny3bipw, OTpbiBaromuiecfl ox 
yKa3aHHoro OTBepcTwa n yjieTaK>Li4we b B03Ayx. 

Arm nonyMeHwa MbmbHbix ny3bipefi 6o/ibiuoro pa3Mepa wcno/ib3yK)T ycrpotiCTBa, 
npeACTaBJiflJoiiiMe co6oi/i paMKy (KOiibLio c AepwaTeneM) 6onbiuoro A^awieTpa, a TaioKe 
ycTpoMCTBa b BWAe Tpy6Ki/i. Hcnonb30BaHi/ie Tpy6Kw no3BOJiaeT cAenaTb ycTpowcTBo 

20 He6oribiuMM w Han6onee yAo6HbiM b wcnonb30BaHi/ii/i. An* yBenwMeHi/m 3$$eiaMBH0CTH 
BbiAyBaHMfl ny3bipew i/icnonb3yK)T Tpy6Ky, b KOTopow nMeioTC* OTBepc™* Rna 
. AonojiHMTe/ibHoro noAcoca B03Ayxa t nocrrynaiomero Ha o6pa30BaHne MbinbHoro ny3bipa. 
npniyiepw ycTpowcTB, npeAHa3HaMeHHbix a™ nonyMeHw* ny3bipei/i 6onbworo pa3Mepa, 
uicno/ib3y»omMe npwHm/m BbiAyBaHU* MbmbHbix ny3bipew c noMombio Tpy6Kti, onwcaHbiB 

25 naTem-ax CLUA NsNs 2205028, 2561974, 2711051, 3183621, 4770649, a TaioKe b 
naTeHTax Poccmm N2N2 2139119, 2193437. 

MbmbHbie ny3bipn nojiynajOT c nowiounbK) cneunanbHbix cocTaBOB. TunnMHbiCi 
nrpyiueHHbiCi cocTaB AJi* nonyneHMfi ny3bipefi coa©P>ki/it BOAy w pacTBopeHHoe b Hew 
noBepxHOCTHO-aKTMBHoe BeiMecTBo (nAB). I1AB yivieHbiuaeT noBepxHOCTHoe HaTWKeHwe 

30 BOAbi TaK, mto KorAa Konbqo mjim Tpy6Ky norpy>KaK)T b cocTaB, nneHKa cocraBa 
o6pa3yeTCH nonepeK OTBepcTw*, m npn Hannnnn ra30Boro noTOKa c oahow cropoHbi 
Bbirn6aeTC5i i/i o6pa3yeT MbmbHbie ny3bipn. CocraB ppn BbiAyBaHi/m MbmbHbix ny3bipew 
KpoMe nAB o6bNHO coAepwi/rr BbicoKOMoneKynapHbie coeAHHeHna v\ APyrae Ao6aBKM. 
CocTaB pa3pa6aTb!Baexcfl c yneTOM KOHCTpyKTMBHbix oco6eHHOCTew ycTpoMCTBa, c 
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nowioinbto KOToporo nonyMaiOT MbunbHbie ny3bipn, c yneTOM pa3iwepa wibuibHoro ny3bipn w 
epewieHM ero cymecTBOBaHi/w flo pa3pyiueHMfl. npwviepbi cocTaBOB pj\n BbiflyBaHwn 
MbuibHbix ny3bipew onwcaHbi b naTeHTax CliJA N2N2 2433625. 2469045, 3630951, 
4284534, 4511497, 6008172, 6056983, saflBKe Ns 20020019470, b naTeHTe 
BejiMK06pwTaHMM N22086407 . 

Hw>Ke paccMOTpeHo HecKoxibKO aHanoroB ycrpoMCTB, npeAHa3HaMeHHbix flrw 
nonyMeHMR MbuibHbix ny3bipefi 6oribiiioro pa3iwepa. 

B naTeHTe CLUA CTaHflapTHbiM Howiep 2205028 onwcaHa KOHycHan KapTOHHaa. 
Tpy6Ka, c oflHofi cropoHbi KOTopofi 3aKpenneH MyHAurryK pjv\ HameTaHwi B03flyxa, a c 
APyroCi cnropoHbi Tpy6Ka cwiaHMBaeTca cocraBowi ah« o6pa30BaHM* MbuibHbix ny3bipefi. 
MyHAUiTyK 3aKpenn*eTca no ocm c Tpy6Kofi, Ha paccTo^Hnn ot oahoto m3 ee kohmob, c 
TaKMM pacneTOM, mto6w wieagjy MyHAiirryKOM m Tpy6KOM ocTaBanncb nojiHocrbio 
OTKpbiTbie oTBepcTna. npn HarHeTaHMM B03Ayxa wepe3 MyHAurryK, b Tpy6Ky (sepe3 
nonHocTbio OTKpbiTbie OTBepcnw) noAcacbiBaeTcn AononHirrenbHbiw oGtewi 
aTiuoccpepHoro B03Ayxa, Kofopwii nocTynaeT Ha o6pa30BaHwe MbinbHbix ny3bipefi Ha 
npoTMBonono>KHOM KOHue Tpy6KM. ft™ jiyMwero cwiaMMBaHnq cocraBOM oTBepcma 
Tpy6KM, BHyrpn Tpy5KM pacnonaraiOT Konbuio c npope3HMM. BHewHaa ia BHyTpeHHaa 
noBepxHOCTb Tpy6KH BbinojiHaeTca maAKOfi wnn nopucTOM. 

HeAocraTKaMM Tpy6KM ABJineTca Bbino/iHeHwe b Hew noxiHocTbio oTKpbiTbix 
OTBepcTMM, a TaioKe Bbino/iHeHwe noeepxHoc™ Tpy5KM poBHofi (maAKoti). Hajiwnwe. 

nOJIHOCTbK) OTKpblTblX OTBepCTMM M pOBHa* nOBepXHOCTb Tpy6KM npMBOAMT K CTeKaHMK) 

cocTaBa no Tpy6Ke npn BbiAyBaHww Mbi/ibHoro ny3bipn, oco6eHHo npn ee opweHTaMMw 
BBepx w ropw30HTa/ibHO. CTeKaHwe cocTaBa no CTeHKe u wepe3 OTKpbiTbie OTBepcTwa 
Tpy6KM npMBOAMT k ero nonaAaHwio Ha pyKM w Ha Tn/1140. Kpowie toto, npw nepexBaTe 
AbixaHwa (wie>KAy BbiAoxawin), nneHKa Mbi/ibHorb ny3bipa coKpamaeTCH w HacTWHHo 
BbiTa/iKMBaeTfenjibifi m Bna>KHbiM B03Ayx b jimuo, Bbi3biBan Henpi/iyrmbie oiMymeHM*. 

HawBojiee 6nw3Kwvi aHanorowi npeAnoweHHoro ycTpoSteTBa mo>kho cswTaTb 
ycTpoPicTBo Ann BbiAyeaHwa wibiribHbix ny3bipetf, Mcnojib3yK>mee npi/iHLiwn noAcoca 
B03Ayxa Ha o6pa30BaHne MbmbHoro ny3bipn, onwcaHHoe b naTeHTe RU 2139119 ot 
25.03.1997. ycTpoMCTBO coctomt M3 Tpy6KM, b BepxHeii wacTM KOTOpoCi ycTaHosneH 
naTpy6oK wieHbujero AnawieTpa m HaxoAHTca OTBepc™* a™ noAcoca aTiuoccpepHoro 
B03Ayxa, a Ha hmjkhbm KOHue npowcxoAirr o6pa30BaHi/ie wibiribHbix ny3bipefl. flna 
yAo6cTBa nonb30BaHM* ycTpoficTBOM TpySKa Momer Bbino/iHyrrbca coBiviemeHHofi c 

KpblUJKOft M eMKOCTbK) A™ COCTaBa Pflf\ BblAyBaHMfl MblTlbHblX ny3bipeil, MO>KeT MMeTb 

pery/iwpoBOHHoe KonbMo a** M3MeHeHnn KonnnecTBa B03Ayxa, nocTynaiou4ero Ha 
o6pa30BaHne MbinbHoro ny3bipn, a TaioKe MO>KeT AononHflTbCfl ycTpowcTBOM A"« 
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aBTOwaTMMecKoro BbiAyBaHi/m MbinbHbix ny3bipew. ripi/i nojib30BaHMM ycTpoficrBOM crpyio 
B03flyxa uriM ra3a noAaioT Mepe3 naTpy6oK BHyTpb Tpy6iai. 3a cneT co3AaK>merocfl b 
BepxHew Mac™ Tpy6KM pa3pe>KeHMfl b ycrpowcTBo HaraeTaeTCfl AononHi/rrenbHbiw 06-beM 
aTMoccfDepHoro B03Ayxa, KOTopbiw nocrynaeT Ha o6pa30BaHwe MbinbHbix ny3bipew. 3a 
5 cMeT yKa3aHHoro acfccfreKTa ycTpoficTBO no3Bon*eT nonynaTb MbinbHbie ny3bipw 
6onbUJoro pa3Mepa, \ah\a MHO>KecTBo ny3bipew cpeflHero pa3Mepa. 

• HeflocraTKOM ycrpowcTBa flBnaeTC* BbinonHeHwe noBepxHoc™ Tpy6KM pobhom 
(maflKovi), hto onimaer acfNfceicniBHOcTb BbiAyBaHi/m MbinbHbix ny3bipew 6onbLuoro 
pa3Mepa BBepx. 

10 Ms MHcJjopMaLiMM no cocTaBaM pj\* BbiflyBaHi/i* MbinbHbix ny3bipew b 

npefliuecTByiomeM ni/rrepaType i/i3BecrreH HeaAOBi/nrbiw, He p.a3Apa>KaK)U4MM ma3a cocTaB 
pj\a nonyneHMfl MbinbHbix ny3bipew, b kotopom ncnonb3yK)Tc« BOAHbie pacTBopw HAB 1/1 
BbicoKOMoneKyn^pHbie BemecTBa - naTelHT BenuiKoSpnTaHnn GB 2 086 407. YKa3aHHbM 
cocTaB npeACTaBnaeT coSom BOAHbiw pacrBop naypwnoBoro AM3TaHonaMWAa b 

15 coMeTaHMi/i c anKaHonaMi/iAOM cno>KHoro acjDwpa cynbcfcoaHTapHoti KucnoTbi, KOTopbie 
Mcnonb3yK>Tc* b KanecTBe I1AB, a TaioKe coAep>KMT BOAopacTBopuiMbie, 4>opMwpyK>mne 
nneHKy, BbicoKOMoneKynapHbie coeAHHeHi/ia, Bbi6paHHbie m rpynnbi 
nonuBMHunnupponnAOH, noni/iawieHOKCiiA, nonuBMHunoBbiti cni/ipT, 1/13 npow3BOAHbix 
i4enniono3bi m KenaTMHa. KpoMe nepem/icneHHbix KOMnoHeHTOB cocTaB coAep>KHT ao 10 

20 MaccoBbix % (Mace. %) mi/iuiepMHa. 

flaHHbiw cocTaB He no3BoriaeT BbiAyBaTb MbinbHbie ny3bipn 6onbiuoro pa3Mepa no 
npuMUHe o6pa30BaHna tohkow nneHKi/i MbinbHoro ny3bip*, KOTopa* Hy>KHa npn nonyneHwn 
Men kmx nysbipefi, ho pa3pbiBae*rcfl npi/i nonbiTKe nonyneHMfl Sonbworo MbinbHoro 
ny3bipa npi/meAeHHbiw cocTaB npeAHa3HaneH aha nonyneHMH yBenuweHHoro 

25 KonMHecTBa MbinbHbix ny3bipew He6pnbiuoro pa3Mepa, T.e. OTni/maeTCH B03Mo>KHOCTbK> 
BbiAyBaHMfi MHO>KecTBa Men kmx ny3bipbKOB, a He KpynHbix. 

H3BecTHa 3a«BKa CUJA Ns 20020019470, b kotopom paccMaTpwBaeTC* 
B03MO>KHocrb nonyHeHi/m MbinbHbix ny3bipew 1/13 pacTBopa Mwi4ennoo6pa3yK>mero I1AB b 

COMeTaHMM C BblCOKOMOneKynflpHbIMM COeAHHeHM^MM M COnflMH. Ochobhom 

30 xapaicrepMCTMKOM cocTaBa ABnaeTCfl nonyneHi/ie AononHurrenbHoro acfrcfceKTa - 
o6pa30BaHMe Kanenb m nneHOK cocrraBa, o6pa3yK>mwxcfl nocne pa3pbiBa ny3bipa. CocTaB 
coAep>KHT BbicoKyfo KOHL^eHTpaunK) riAB m BbicoKOMoneKynapHbix coeAMHeHMw, 
npeMMymecTBeHHo Bbiwe 20 Mace. %, w oTni/Nae-rca bwcokom BH3KocrbK>. ripn 
BbiAyBaHMM ny3bipew nepe3 Tpy6Ky npouicxoAUT o6pa30BaHwe 6enofi wnn OKpaweHHofi 

35 cneunanbHO Ao6aBnaeMbiMi/i KpacwTenflMM nneHKt/i. 
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HeflocTaTOK cocraBa coctomt b h6b03mo>khoctw BbiAyBaHum ny3bipefi 6onbiuoro 
pa3wiepa i/i3-3a HeAocTaTOHHoCi npoHHoc™ nnenm. flpyrow HeflocraTOK cocTaBa coctout 
b o6pa30BaHMM nocne pa3pbiBa ny3bip* 6onbiuoro Koni/mecTBa MenKi/ix Kane/ib m nneHOK. 
TaKne nneHKM w Kannw Moryr Bbi3biBaTb pa3flpa>KeHMe b ropne npi/i BbiAyBaHi/iw m 
pa3pbiBe ny3bip* b HenocpeACTBeHHofi 6jiw30ctm ot nuiLia. 

Han6onee 6jim3khm aHanorowi npeAno>KeHHoro cocrraBa mo>kho cni/vraTb 
onwcaHHbiM b naTeHTe CLUA Ns 3630951 nneHKoo6pa3yK)U4MM cocTaB aji* nojiyneHMH 
MbiribHbix ny3bipefi 6onbiuoro pa3Mepa (npi/i6™3MTenbHO, 40 cm b AMawieTpe), ta© b 
KanecTBe I1AB ncnojib3yK)T cjDTopanncjDaTMMecKne coeAHHeHi/m. 

CocTaBbi Ha ocHOBe dpropanvidparmecmx HAB no naTeHTy CLUA N2 3630951 
scfxfceKTi/iBHO cHi/iwaioT noBepxHOCTHoe HaT*>KeHHe m no3Bon«wT nonynaTb MbmbHbie 
ny3bipw c ToncToCi anacTMHHOw nxieHKofi. <J>Topanwc£a™MecKMe HAB i/icnonb3yiOT b bi/iab 
pacTBopa c KOHueHTpaqMew cJ>TopcoAep>KaLJMerd HAB 0,5-5 Mace. %. B KanecTBe 
Ao6aBOK b cocraBe wcnonb3yK)T p*A nonnMepHbix coeAWHeHUM: nojii/ia-rwieHOKCi/iA, 
nonMBUHMnoBbiM cnwpT, nonnmnKOJiM m AP. B KanecTBe pacTBopi/rrejifl b cocTaBe 
Mcnonb3yK)T BOAy, aTaioKe Ao6aBn*K)T. 15-40 Mace. % rjiwuepuHa. 

K HeAocrraTKaM cocTaBa cneAyeT OTHecTM ero Bbicoicyio B*3K6cTb, mto npMBOAMT k 
Heo6xoAHMOCTM MeAneHHoro v\ ocTopo>KHoro BbiAyBaHw* ny3bipa, TaK KaK nneHKa b 
HaMartbHbiM nepwoA BbiAyBani/m HeAocTaTOHHO cTa6mibHa m MacTO pa3pbiBaeTC*. 
Oco6eHHo 3T0 npo*BnaeTca npi/i nojiyneHMM MbinbHbix ny3bipew c noMonibio onwcaHHoro 
b HacTcmmeM 3a*BKe ycTpowcTBa a^* BbiAyBaHM* MbmbHbix ny3bipew, b kotopom 
Mcnojib3yeTC« npuHunn HameTaHMfl Aono/iHHTenbHoro o6*beMa B03Ayxa Ha 06pa3OBaHi/ie 
Mbi/ibHoro ny3bip*. ripw coflep>KaHMn mumepi/iHa Bbiwe 40% cocTaB repaej cbom 
nneHKOo6pa3yK)U4ne CBOiTicTBa m paccnai/iBaeTca, BbiAyBaHiie ny3bipefr npw 3tom 
cTaHOBMTCH HeB03M0>KHbiM. CocTaB o6pa3yeT ny3bipw c oMeHb tojictom nneHKOM, ny3bipi/i 
nonyMaroTCfl Tflwenwe. KpoMe Toro, nneHKa MbixibHoro ny3bipa, nonyMeHHaa c noMOLi|bio 
AaHHoro cocTaBa, HeAo crraTOH h o KpacoMHa, a npi/i pa3pbme ny3bip* o6pa3yKrrc* Kannn 
pacTBopa, KOTopbie pa3Apa>KaK>T ma3a m Bbi3biBaK)T nepweHi/ie b ropne. 

CyiUHOCTb M3QBPETEHMq 

3aAaMew HacToamero M3o6peTeHi/w *BrmeTca C03AaHwe He6onbtuoro, yAo6Horo 
b npwMeHeHMw ycTpoficTBa aji* BbiAyBaHi/m MbmbHbix ny3bipefi, npeAHa3HaMeHHoro aha 
nojiyneHM^ MbuibHbix ny3bipew 6onboioro pa3Mepa, noneTOM KOTopbix mo>kho 
scJxfceicrMBHO ynpaBHHTb 3a cneT BbiAyBaHH* MbmbHbix ny3bipew BBepx (HaA tojiobom). 
flpyraq 3aAasa M3o6peTeHM^ coctomt b co3AaHMM ycTpowcTBa, no3Bo/iHKDiAero M3MeH«Tb 
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BenwsMHy m KcmwMecTBO nonynaeMbix MbuibHbix ny3bipew, pery/wpoBaTb pacxofl n 
Bna>KHocTb B03Ayxa, o6pa3yiomero MbinbHbie ny3bipw. 

nocTaBneHHan 3aflana peiuaeTcn 3a CMeT co3AaHwn ycTpoficTBa, Mcnonb3yK>mero 
KWHeTMMecKyio SHeprwio crpyw ra3a fljw flonojiHMTeribHoro HameTaHM* B03Ayxa Ha 
5 o6pa30BaHne MbiribHoro ny3bip*, b kotopom Tpy6Ka nwieeT Ha CTeHKax Bbierynbi, 
BnaflMHbi (cKnaflKM) m ycryn cneuwanbHoti KOHcpurypaMWM, o6ecneMMBaiomMe HawnymuMe 
ycnoBwn o6pa30BaHMH nneHKM MbiribHoro ny3bipa TaKafl Tpy6Ka MOweT BbinoriHaTbca M3 
flecpopMwpyeMoro MaTepwana c B03MO>KHOCTbto M3MeHeHmi pa3MepoB, cpopwiw w 
npoxoflHoro ceMeHM* oTBepcTMM, wwieTb me/ieBMflHbie oTBepcTvw wie>Kfly.BbicTynaMM m 

10 BnaflMHawiw Ha noBepxHOCTu Tpy6KM, flononHHTenbHbie npope3M, nenecTKOBbm KnanaH 
Ha OTBepcrnfix Tpy6KM w mokct BCTaBn^TbCfl b KO>xyx, MMeioii4MM HarpeBaTenb Ann 
B03flyxa, HarHeTaewioro Ha o6pa30BaHMe MbiribHoro ny3bipn. ft™ yflo6cTBa nonb30BaHMn 
ycTpoftcTBOM Tpy6Ka MoweT 3aKpenrmTbc* b KpbiaiKe, KOTopa* coBWiemaeTcn c 
ewiKocTbio, npeflHa3HaMeHHOM flnn xpaHeHna cocTaBa nnn BbiflyBaHna MbuibHbix 

15 ny3bipefi. 

Taiwe M3o6peTeHwe HanpaB/ieHO Ha pa3pa6oTKy 6e3BpeAHoro, He 
pa3flpa>KaK)iMero xoxy, rna3a m flbixaTe/ibHbie nyrw cocTaBa ajw BbiflyBaHun MbuibHbix 
ny3bipefi Sonbiuoro pa3Mepa, KOTopwe OT/iMHaioTCH npoMHoti m KpacoHHofi nneHKofi. 

3Ta 3aflana M3o6peTeHi/w peiuaeTcn 3a cseT ncnojib30BaHnq aHMOHaKTMBHbix n 
20 HewoHoreHHbix I1AB, a TaioKe flpyrwx KowinoHeHTOB cocraBa b onTMMa/ibHbix 
cooTHoujeHnyix. ITAB Bbi6npaK>Tcn M3 rpynnbi aHi/iOHaicn/iBHbix w HeMOHoreHHbix, npn 

COflep>KaHMM aHMOHaKTMBHblX B KOHUeHTpai4MM 1-5 MaCC. % l/l COflep>KaHMM HeMOHOreHHblX 
B KOHI4eHTpai4MM 0,1-1 MaCC. %, npM COOTHOUJeHMM KO/IMMeCTBa HeMOHOreHHblX M 

aHMOHaKTMBHbix ot 1:3 AO 1:30. npM 3tom aHMOHaKTMBHbie ITAB Bbi6MpaioTCfl M3 rpynnbi: 
25 ajiKMJicynbcpaTbi, aniain6eH30Jicyjib<poHaTbi m cy/ibcpaTbi OKCMSTM/iMpoBaHHbix 
amaHO/ioB, a HeMOHoreHHbie FIAB BbiSMpaioTC* M3 rpynnbi OKCM3TM/iMpoBaHHbix 
anKaHOJioB m OKCi/isTunnpoBam-ibix cpTopcoAep>KaLMMX anKaHonoB. flono/iHWTenbHo 
cocTaB MO>KeT coAep>KaTb KOMnoHeHTbi, cocToaiAMe M3 MoneKyn c n/iApo<po6HbiMM 
paAMKanaMM Ha KOHqax m rMAPocpunbHbiMn rpynnaMM b Mem-panbHOM sac™, 
30 cojno6nnM3npoBaHHbie opraHi/mecKMe BeujecTBa, cpTopopraHMMecKMe coeAMHeHMa, 
BbicoKOMOJieKyjiapHbie coeAMHeHMn m cojim. 

CBEI1EHI/IR nQjQTBEP>KnAK)LLME BQ3MO>KHOCTb 
OCyillECTBJIEHMyi M3Q5PETEHMFI 

Bonee noApo6HO 3aAaMM m npewMymecTBa M3o6peTeHMa 6yAyT omobmahumm M3 
35 CTeAyKJLuero AeTanbHoro onMcaHMfl. 
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YcTpoMCTBo Ana BbwyBanna MbinbHbix nysupefi, onucaHHoe b Hacroame* saasKe, 
nosBonaer nonynaTb MbmbHbie ny 3 bip M Sonbiuoro paawepa, aneraiomMe BBepx, mto 
csnsano c BoaMo^ocTb.o nonyMenwa MbinbHuc nyawpe* /.erne Bo 3fl yxa, n c 
B03 M o>KH0CTbK> np Mfl aH M fl nyaupaM ycKopeHKa 3 a cner SHepmi/, noroxa Bo 3fl yxa npn 
opneHTai4wn ycrpoMCTBa oTBepc™eM BBepx. TaioKe ycrpoficTBO nossonaer pacuj M p M Tb 
B03MOKHOGTM nonynenm Mbir,bHb.x nyabipeA eonboioro pa 3M epa (AnaMerpoM 10-50 cm. 
n 6onee) sa cMer y/iynujeHMa ero SKcnnyaramioHHb.x xapaKTepMcruK, cafoaHHboc c 
ycoBepuieHCTBOBaHMeM aneMeHTOB KOHCTpy K14M m . ycrpoficTBo Ana Bb W yBaHna MbmbHb.x 
nyawpaa- mobnbt Bb.no/iHnTbca b pa 3 /inHHOM ncno/iHeHnn. Oho BKnuMaer T py6Ky co 
CKnaflKaMM, nwewmyK) OTBepcrna Ana fl onor.HMTe/ib H oro no A coca B03 fl yxa, a raioKe 
MOKeT co fl ep>KaTb BcnoMoraTenbHb.e sneweHTb.: narpySox Ann noflaHn B03 fl yxa, Kpb.uiKy 
h ewiKocTb flna repiweTMsaunw ycTpoticTBa w flp. 

BaKHefiiiJMM aneweHTOM ycrpoiicTBa /ma Bbwyeanna MbmbHb* ny 3 b.pe& 
aB/werca rpySxa, Ha koto P om npo M cxo flM T o6pa30BaH Me m pocr MbuibHbix nyawpe*. 
Tpy6 K a Moacer Bb.no/inaTbca Mn/iMHflpi/mecKOM, KOHycno* M /i M 6onee oiojkhoA 
(cpwrypHofi) cpopMb., b tom wcne MMewmeft pactuMpeHMfi win cyaceHKa. An* 
nocrynneHMa b T py6Ky B03 fl yxa b He* MM eK, T ca OTBepcrwa.. MMeerca Top 4 eBoe 
OTBepcrne v\ flonor.HHTe/.bHb.e, xoropb.e Moryr Bbino/nnaTbca b cxeHKax TpyGm. C 4 e/ibK> 
ynyMweHHa ycnoBH* oSpasosaHMa nneHm MbuibHux nyaupefl, Tpy6 K a nweer 
BonHoo6pa3HyK) noBepxHocTb, o6pa30BaHHyio nepefly^MMca BbicrynaMu. M 
BnaflMHaMM (cKnaflKaM*). MaroroB^eHne creHKM TpyGxti, MMefomew C Kna A K M 
yBe/iMMMBaer pea/ibHyw n/iomaflb noBepxHocru Tpy6Ki/i M np^aer e* pa A hobnx 
aKcn/nyaraMMOHHbix KanecTB, ynymiiawmMx o6pa 3 OBaH Me wriuw ny 3 b.peft H 
pacuiHpiiiouiMx Bo 3M o>KHoc™ ycrpoiicTBa. Bwcxynb. n B na flM Hb. (ocnaflkM) 
06pa30BaHHb.e m nepoBHOcre* noBepxnoc™ mm BbinonneHHwe no ™ny rocpp! 
3aHMMaKJT bck) M/iM MacTb noBepxHocru Tpy6KM. 

fl/ia BbiAysanna MbmbHbix nysbipe* T py6Ky CMawnsaKJT cocraBOM, Heo6xo flM Mb.M 
Ana o6pa30BaH M a rmenm MbuibHoro nyatipa. 3aAep>KKa cocrasa b cKnaflKax Tpy6KM M 
ero pacreKanne no Tpy6 K e noaeonawr HaKon MT b na ee noBepxnoc™ 3HaH MT enbHO 
eonbwee mnmaomo cocTaea, seM na T py6Ke c P obhom noBepxnocrbK,. CocraB 
HaKanmBaerca na noBepxHocxM Tpy6KM (b acnaflKax), m b weHbiuePi wepe creKaer no 
new, b ox/iMHue or rpySKM 6e 3 cKna A OK. C yBeni/meHiteM KoannecxBa n pasiwepa 
CKnaAOK cooTBeTcraeHHo Bospacraer KoannecTBO cocraBa, saflep^Ba^meroca na arc* 
noBepxHocTM. n PM BbwysanuM Mb./.bHb.x nyaupefl cocxas nacrnHHO ysneKaerca noroKOM 
Bosflyxa h no CKnaflKaw nepeMemaexca k KOH M y rpy6m, r fl e oOpaayexca Mb./,bHb.Pi 
nyswpb. np M stow noasnaerca BosMo^Hocrb ocymecrB/,aTb nocxeneHHoe nocrynneHMe 
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cocTaBa Ha cosAaHwe MbinbHoro nyswpa, no wiepe yeenmeHvm ero paawiepa, m 
CB*3aHHoCi c stmm noTpe6HOcri/i b hobom KOJiMMecTBe cocTaBa. nocreneHHoe 
nocTynneHne cocTaBa Ha o6pa 3 OBaHne nnenm MbinbHoro nysbipa o6ecneMMBaeTcn npn 
M3MeHeHMM yma HannoHa T py6KM h naiuieHeHwn CKopoc™ rasoBoro noTOKa BHyrpn 
Tpy6KM, a Taiwe npn BpameHww Tpy6Kw, mto noaso/ineT yBenmmb paswiep MbuibHoro 
nyabipn, TaK kbk BMecTe c nocTynneHneM B03Ayxa a** ero HaflyBaHun o6ecneHi/iBae-rca 
nocTeneHHoe cHa6>KeHne ny3bipa cocTaBOM. 

CicnaAKM Ha noBepxHoc™ Tpy6KM BbinonHaioT b BMfle Hepeflyromnxcji BbicTynoB w 
BnaflMH m iworyT MMeTb pasxiMMHyro cpopwiy. BbicTynw H a noBepxHocTM T py6KM luoryr 
BbinoriH*TbCfl K3K cma>KeHHbie pe6pa, a snaflUHbi k 3 k ymy6jieH M * Me^my pe6paMw. B 

SaBMCMMOCTH OT TOJimWHbl T P y6KW CKHaflKM MOryT 6blTb JKeCTKMMH HJ1M 

flecpopMnpyeMbiMM, ohm MoryT MMeTb bha sepeflyramnxcfl 6opo3 fl mum bma rocpp. 
Bbicrynw m BnaflWHbi Moryr HaxoflMTbca nw6o To/ibKo na BHeuineii noBepxHoc™ Tpy6KM, 
(npn 3tom BHyrpeHHaa nosepxHocTb ocTaeTcn maAKoii) nv\6o TonbKo Ha BHyTpeHHefi 
noBepxHocn-M Tpy6KM (BHeiuHyw noBepxHocTb mafl K a«) vmw Ha BHeiUHeti w Ha BHyTpeHHew 
noBepxHocTM T P y6KM oflHOBpewieHHo. KonnnecTBo BbiciynoB m BnaflMH Ha BHeujHefi w 
BHyrpeHHeCi noBepxHoc™ Tpy6KM i/i mx paswiepbi Moryr 6biTb pasnnsHbiwiM. Ha 
noBepxHocTn T py6KM Mower wueTbca, no MeHbwew wiepe, T pn BbicTyna m T pn Bna fl MHbi, 
oSpasyiomux CKnaflKn, npuHeiw KonumecTBo cicnaflOK b BepxHew v\ HM >KHeii Mac™ ctohkm 
T P y6KM Moryr OTjiHHaTbca KonwHecrBO cioiaflOK Ha noBepxHocn/i T py6KM csnsaHO c 
AnaivieTpoM Tpy6KM, pasiviepoM nonynaeMbix MbmbHbix nyswpew, CBowcTBaMM cocraBa 
Arm BbiAysaHMfl nysbipe*. a Taioxe KOHcrrpyKMMOHHbiMM oco6eHHOcTOMM ycTpoficTBa. 
OSbiHHo CKnaAKM BbinonHAWT b BMAe ajimhhwx npoAonbHbix 6opo3A, 
pacnpocrpaHJuomnxca Ha boo Ani/iHbi Tpy6KM wni/i Ha nacTb ee aximhw. TaioKe Tpy6Ka 
mo>k©t BbinonHHTbCfl CKnaAHaTow MacTMHHo, HanpMwep c oahoto KOHi^a, mii/i cicnaAKM 
Moryr HaxoAtrrbc* Ha o6omx KOHuax T P y6KM, KOTopa* b MeHTpanbHoPi Mac™ He wivieeT 
cicnaAOK. OopMa cxnaAOK mtokbt 6biTb pasriMMHoPi: CKpyrneHHoCi, npaMoyronbHoft, 
Tpeyro/ibHOM urn wiueTb 6onee c/io>KHyio KOHcpwrypauMK). flonoriHMTenbHO Ha cicnaAKax 
MoryT BbinojiHa-rbca npopesn, KaHanbi m Kann/mflpbi m» yBenmem* nnou4aAM 
noBepxHoc™ m nymuero y fl ep>KaHMa cocrraBa, b tom Mucne, sa cner KanmuwpHbix own. 
Kpowie M 3 roTOBneHM« CKnaAOK npoAO/ibHbiMM, ohm Moryr BbinonHflTbcn kocnmm, 
BMHTOBbiwiM, a Taiwe nonepeMHbiMM, wtva b pasnnHHbix coHeTaHi/wx. B 3tom cnywae sa 
cweT perynwpyeMoro pacTeKaHun cocTaBa no noBepxHoc™ cunaAHaTofi Tpy6KM yAaeTcn 
ocyu4ecTBJiflTb ero nocreneHHoe nepeMemeHne no T py6Ke npi/i ee HaicnoHe wwi 
noBopoTe BOKpyr ocm, mto nosBonneT nonynaTb MbinbHbie nysbipw 6onbujero paswiepa 
mjim b 6ojibiueM KoriMHecTBe, newi Ha Tpy6Ke c pobhom noBepxHocTbto. OTBepcrrun a™ 
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noflcoca aTwioccpepHoro Bo 3fl yxa, BbinojineHHbie b creHKax T P y6KH, woryr MM eTb bm A 
u\enew m npope3efi, pacnono>KeHHbix b CKnaflKax Tpy6KM. 

A^n yAo6cTBa nojibsoBaHM* ycrrpowcTBOM ah* BbiflyBaHMn MbuibHbix nyswpefi 
npeflnoHTMTenbHo, Mxo6bi npn BbwysaHnn nyawpefi ero mo>kho 6bino fl ep>KaTb 
ropusoHTanbHO win c HeKoropbiM ymowi Bbiuie ropwaoHTa (Han6o/iee y fl o6Hafl nosa). 
3to nosBonneT onepaTMBHo pery/inpoBaxb yron naioioHa T py6KM bo Bpewin BbiAyBaHM* m 
Aae T B03Mo>KHocTb ynpaBrum, HanpaBneHneM noxieTa MbixibHoro nysupa. B 3 tom 
cnynae o6pa 3 yK>.nMec* Ha KOH M e xpy6KM ycrpoMCTsa MbuibHwe nyswpn Bbmejarax 
npenwiymecTBeHHo Bsepx, to ecrb, nocne OTpwea ot rpyQm nyswpb Bs/ieTaer H a A 
ronoBofi, a 3 a T eivi nocTeneHHo onycKaeTca bhms, npoaejibisaq b B03 fl yxe SHaHMTeribHO 
6onbiUMM nyrb, neiwi npn. opueHTamin T py6KM ycrpowcTBa OTBepcTMewi bhhs. 
BosMo>KHOCTb BbiflyBaHMn MbuibHoro nyswpa BBepx b SHaMHTe/ibHofi wiepe sasncuT OT 
ycnoBMCi CMaMMBaHna Tpy6 KM m ot ycnoBfift o6pa 3 OBaHM* nneHKM Ha hm>kh6m kohmb. 
Tpy6KM. KaK yKasweanocb Bbiuje, HaniiHue Ha noBepxHoc™ T py6KM BbicTynoB m snaflWH 
cnoco6cTByeT yjiymueHHOMy cHa6>xeHwo MbmbHoro nysbipa cocrasoM. Kpon/ie stoto 
SHannTejibHoe snMnHne Ha Bb^ysaHne MbinbHbix nysbipe* oKasweaeT KOHcrpyKUM* 

HMJKHeM MaCTM Tpy6KM. 

npi/i BbwyBaHMM Mbi/ibHoro nyabipa cocTa B> cwiaHWBaiomwfi noBepxHocTb Topqa 
T P y6KM, nocTynaeT Ha o6pa 3 OBaHiie nneHKM MbuibHoro nyswpa. rineHKa, nepsoHananbHO 
o6pa 3 y»oLna*ca na BHyrpeHHeii noBepxHocnt Tpy6 K n b cawioM y 3 KOM ee MecTe, npn 
BbiflyBaHMM nyswpa nepen/iemaeTca Ha BHeujHtoio noBepxHocTb Tpy6KM, b Ty nacTb, rfle 
Tpy6 K a wvieeT Ha M 6onbujMM fluaiweTp. n P n otom nonyHaerc*, hto MbinbHbifi nyswpb 
3aKpenn*eTC* Ha MaKcuManbHOM fl naMeTpe T P y6KM w npw Kone6a H Max Bosflyxa iwoxceT 
nepeweiiiaTbca no T P y6Ke, ho see speiy/m B03B P amaeTca H a iviaKCMManbHyio nacrb 
paciunpeHMfl. C otom uenbto hm>khiok> nacTb Tpy6KM wsroTOB/wroT c paciunpeHneM, 
BbinonH^a H a He* ycTyn. rineHKa Mbi/ibHoro nyawp*, nepewiemeHHaa Ha ycryn, 
nonynaeTcn 6onee npoMHo* m to/ictom, 3 to no3Bon*eT BbiflysaTb nyswpn ssepx, 
npnflasaa um ycKopeHne npn oTpwse ot Tpy6KM, nonynaTb nysbipn 6onbnjero pasMepa b 
ycnoBunx hm3kom BJiajKHocTi/i Bosflyxa. BbinonHeHMe TopueBoro cpeaa (mjim sacTM 
TopqeBoro cpeaa) ycTyna no fl yrnoM o6nemaeT nnaBHoe (6e 3 ck3mkob) nepeivieiMeHMe 
MbmbHoro nyabipy. no Tpy6Ke m c6op c Hee cocTaaa Ha o6pa 3 OBaHne MbmbHoro nyabipa. 
Boaflyx, Bbixofla m OTBepcTM« T P y6KM, npoxo fl MT b MbmbHbi* nyswpb Ha paccTOHHun ot 
Kpan nneHKM MbmbHoro nyswpa, KOTopaa nepeiweinaeTcn b MaKCMManbHbiCi fluaiweTp 
ycTyna, w sa cmct aToro MeHee no fl Bep>KeHa BoaflewcTBHK) KOHBeKTMBHbix noTOKOB. 
Bpeiwa >KMByHecTM nneHKM nysbipq yBe/iMHMBaeTCH, t 3 k KaK OHa Me fl neHHee coxHeT M3- 3a 
yiweHbiueHMH KOHTaiaa c cyxMM Bo 3fl yxoM, nocrynaiomMM b nyswpb. C T a6MnM 3 auMa 
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ny3bipa Ha Maicci/iManbHOM fluaMeTpe Tpy6KM ynynwaeT ycnoBM* o6pa30BaHw« nnemw. 
npw 3tom BbiAyaaHwe MbinbHbix ny3bipew 6onbuioro pa3iwiepa npowcxoAMT 3HaHWTenbH0 
3<pcpeKTMBHee, Mewi Ha Tpy6Ke 6e3 ycTyna. 

KoHCTpyKTMBHO ycTyn BbinonHHeTca Kate eflMHaq fleTa/ib c Tpy6Kofi win K aK 
OTfle/ibHoe KO/ibMo, KOTopoe HafleBaeTcn Ha Tpy6Ky c BHeumefi cropoHbi nnn 
BCTaBnaeTCH b Topei4 Tpy6Kw. ycryn o6pa3yeT pacujwpeHwe BHeuiHew sac™ Tpy6KM m 
MoaceT o6pa30BbiBaTb cyweHne BHyTpeHHeii Mac™ Tpy6ioi. 06biMHo ycrryn BbinojiHHioT y 
Topqa Tpy6KM, ho oh MoweT 6biTb BbinonHeH Ha paccTOflHwn ot TopMa mjim 6brrb 

nepeflBM>KHblM. 

npw MsroTOBneHMM ycTyna Ha Tpy6Ke eAMHofi c new fleTanbio, oh Bbino/iH*eTca 
KaK y-ro/imeHMe Hw>KH©fi nacTM ctshkm TpySKw. C TopueBofi (Hi/iwHefi) ctopohw ycTyn 
nwieeT KOHycHbifi ynacTOK, a c TbinbHow (BepxHeSi) cropoHbi KOHycHbiui yHacTOK, o6biMHO 
coneTaiomMMca c BbiewiKaMM, o6pa3yiomwMM b ycTyne nasw ah* Haicon/ientm cocTasa. 
npw BbinonHeHMM Ha BHeujHefi noBepxHoc™ Tpy6ici/i BbicTynoB w BnaflMH, dcnaflOK hum 
pe6ep, nocneflHue wioryT ynwpaTbc* b ycrryn. npw stom BbieiwKM b TbinbHOM cropoHe 
ycrryna mo>kho BbinoJiH*Tb coBnaAaraiuMMM co BnaflMHawin Ha noBepxHocrra Tpy6KM, hto 
yBennMUBaeT HaiconneHMe na ycTyne cocraBa, Heo6xoAMMoro Ana o6pa30BaHwa 
MbmbHoro ny3bipn. BbiewiKW b TbinbHofi crropoHe ycTyna BbinonHJiiOTCfl TaioKe c uenbto 
CHM>KeHMyi wiaccbi (o6tewia) ycTyna npw n3roTOBneHnn AeTanw m nnacTMacc nuTbewi noA 
AaBJieHMeM. 

ripi/i n3roTOBJieHMM ycTyna b bmas oTAe/ibHoro Ko/ibua, era 3aicpennaioT Ha Tpy6ice 
6e3 3a3opa (BnnoTHyio), wnu c 3asopoM (co menbio), MMeramwMCfl MeacAy Tpy6Ko* n 
Konbuowi. KoxibMo 3aicpennneTCfl Ha BHeiuHefi CTopoHe Tpy6KM, MoweT 3aicpennfn-bc« Ha 
BbiCTynax Tpy6KM nw6o Ha pe6pax, Bbino/iHeHHbix b Tpy6ice mjim Konbqe. npw stom 
BbieMKM Ha TpySKe Moryr o6pa30BbiBaTb 0KBO3Hbie KaHanw v\ OTBepcTwa, npoxoA*u4we 
Me>KAy Tpy6Kofi m KonbLioM,. vam myxne KaHanbi, ynnparoiAwecq b KonbMo. npw 
3aKpenjieHMM Konbua c 3a3opoM iimpi/ma 3a3opa npeAnoHTi/rrenbHo HaxoAMTcn b 
npeAenax 0,1-10 mm. 

TojiiitMHa ycTyna cooTBeTCTByeT TonmwHe Haw6onee wi/ipoicon nacTM 
pacwi/ipeHi/in crreHKM rpyQm w HaxoAMTca b npeAenax 2-1 0mm, oAHaxo MO>KeT 
OTnunaTbcn ot 3Toro 3HaMeHi/i*. b 3aBwcnMocTw ot AwaMeTpa Tpy6KM m npwMeH*eMoro 
cocTaBa. MTo6bi acpcpeKTMBHee CTa6wnM3npoBaTb MbinbHbie ny3bipw Ha MaKCMManbHOM 
AwaMeTpe Tpy6KM, paciunpeHne BbinonHnioT b bma© ycTyna He6onbuJOM lunpuHbi, 
o6biMHO, 2-10 mm. YcTyn o6biMHO BbinonHHeTca HaicnoHHbiM, yron cpe3a (HaxnoH) 
HaxoAMTca b npeAenax 90-15°, ho npeAnoMTMTenbHo, HTo6bi yron cpe3a cocTaenjui 
BenwHMHy npwMepHo 45° . C Topua w c TbinbHofi crropoHbi Tpy6Ki/i ycrryn o6biHHO nnaBHO 
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nepexoflMT k fluawerpy T py6KM, npe fl noHT M Te/ibHO no fl ymoM 45°, xot* yron Morcer 
HaxoAMTbcn b npe fl enax 90-15". n PM 3 tom ymbi cKoca hi/i>kh6^ msctm ycryna (c Topqa) n 
eepxHefi sac™ ycryna (c TbmbHOM cropoHb. ropua) Moryr arnMHarbCR Caw ycryn Mo*eT 
cocroHTb us ynacTKOB c pasHbiMM yrnaMM, Hanpniwep, M3 To PM eBoro ynacTKa c yrnoM 90° 
m KOHycHoro ynacxKa no fl ymoM 45°, a c TbmbHOM cropoHbi nwerb ckoc no fl ymoM 45° . 

OnruManbHbie pasMepu m yrm ycryna np M Be fl eHbi c yseroM McnonbaosaHun 
cocrasa firm BbiflyBaHun MbinbHbix nyabipe*. onucaHHoro bo bto P om Mac™ sanjMoi. 

fln* nyMuiero CMam/iBaHna ycryna cocrasoM, oopasytomnw. nrieHKy MbmbHoro 
nysbipa, Ha era noBepxHocru Moryr flonoriHurenbHO BbinojiH«Tbc* menu, 6opo3flb., 
KaHaBKM m T.n. ycryn MOJKer nwerb pasnnMHyra reowerpuMecKyK) (popwy c BomyroM unui 
BbinyxnoH KOHycHo* wacrbra. Oh raK>Ke morbt MMerb BonHoo6pa3Hyio noBepxHocrb, 
BwnonHflTbCT GKpymeHHbiM nnn apyroii cpopwib.. IIommmo ochobhofo HasnaneHMj, ycryn 
cny^r nonarxoM an* cbe Ma m eMKOcru c cocraeoM nenbi, oepasytomeCica npn 
BbiflyBaHMM MbinbHbix ny3bipefi. 

HannHne Ha rpy6Ke ycryna no 3 BonHeT Bbwysarb MbinbHbie nysbipn ssepx 3 a cseT 
KMHeniHecKOM snepi™ noroKa B03 A yxa, m 3a cner MeHbweii nnornoc™ 6onee Tennoro 
Bo 3fl yxa BnyrpM MbmbHoro nyswpa nosBonaer nycKarb nyswpn H a fl ronosofi u ynpaBnarb 
mx nonerow, mto ocoSeHHo acpcpeKTHBHO npn coneraHMM ycryna c BucrynaMM M 
BbiewKaMn Ha noeepxHocTM rpy6KM. TaKMM o6pa30M, BbmonHeHwe rpydm, coMerarameM 
ycryn co cKnaflKawn H a BHeuiHe* noBepxnoc™, ynywuiaer o6pa30Ba HM e nnenw 
MbmbHoro nysbip* w no 3 Bon*er Bbiflysarb MbmbHbie nyswpu cymecrseHHO 6onbiuero 
paswepa, He M na npocro* rpy6Ke, oco6e H Ho np M nycKannn nyswpeii ssepx. 
Mcnonb30BaHMe T py6KM ycrpoflcrBa c ycrynoM b Hi/OKHew H acr M TaioKe cymecrBenHO 
yBennHHBaer speM* cymecrsoBaHM* MbmbHoro nysbipn, mto CBasano c o6pa30BaHnetvi 
6onee roncroM nnenrai m nynujuM CHa6?KeHMeM ee cocraBOM, npusoflnmuM k 
yBennseHMio pasMepoB ny 3 bipa npn BbiflyBaHnw. 

MsroroB/ieHne noBepxHocru rpy6K M> UMetomen cioiaflKM (acnaflMaTOM), flenaer 
B03Mo»<HbiM n P o M 3BOflMTb n3MeHeHne ee cpyHKMMOHanbHbix pa 3 MepoB 3a ewer 
ynnoTHennfl nn M pacnpfiMneHtw CKnaflOK. fl™ 3T oro rpySxy M3roraBr.MBa.OT ms 
Marepnana, no 3 Bon*K>mero ocyujecTBMTb ero flecpopwiaqwo np M HesnaMMTenbHOM 
ycunwn, flocTuraeMOM npn OKarnn T P y6Kv. py K oCi wnvi npocreMiunMH npncnoco6neHM«M M . 
HpuMeHHTenbHo k cnequcpMKe BbiAysanns MbmbHbix ny3b.pe« pa 3 n M HHoro pasMepa 
B03MO>KHOCTb flecpopMauMu, cKna fl MaTo« T py6Kn nosBonaer no^yMMTb pa fl npenMy^ecrs 
nepefl Tpy6KOM 6e 3 CKnaflOK. Tpy6Ka, MMeroman npo fl onbHbie cKna fl K M b BMfl e roepp fl ae T 
B03Mo>KHOCTb MeHATb ee fl na M eTp b MenoM, a TaioKe MeHarb fl naMeTp ee OT fl e^bHb.x 
Macrefi, hto ssrifleTcy. eecbMa cymecTBennbiM cpaicropoM, BiwmKwm Ha oSpasosaHMe 
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MbinbHoro nysbipa. n P n paflnanbHow okstmm xpyfiKM c npoflonbHbiMM CKnaflKaMM 
npowcxoflMT fle^opwauMy, CKnaflOK m mx ynnoTHeHne, npn arow fluawexp T py6KM 
yMeHbujaexcj). flra Tpy6KM AecpopMwpyeMow nnacTMMHo, pacnpawneHMe mjim 
cicnaflbiBaHMe rocpp nosBOJifler Henocpe A CTBeHHo MeH*xb ee pasMepu. Ana Tpy6KM M3 
ynpyroro MaTepwana, mo>kho aacpuKCMpoearb Hoeoe nonojKeHne rpyQm M nonyHHTb 
rpySKy weHbujero fluaMerpa. HanpuMep, mo>kho oKarb ynpyryw ro<ppnpoBaHHyio T py6Ky 
pyKOii, BcrasnTb raKyio OKaryro T py6Ky a Konbuo MeHbujero fluawerpa mdm o6xBa™ T b ee 
xoMyrow n nonyMHTb Tpy6Ky weHbwero Anawerpa. n P w ocBo6ox^eHciiA TpyC'm or xonbija 
vim xowyra oua BosBpamrcn k McxoflHOMy flMaMerpy. AHanorvmHbiM d6pa3o M mohcho 
yBenuMMTb Awaiwerp T P y6K M OTHocurenbHo mcxoahopo paawepa, ecn M npeABapureribHO 
pacuj M p M Tb xpy6Ky. An* ynpyrofi T py6KM mojkho aaKpenurb BHyrpn Hee Ko/ibuo 6or.biuero 
AnaMexpa m aacpuKcupoBarb HOBb.* 6ojibtu MM Anawerp Tpy6KM, raK K a K Konbuo 6yAe T 
pacnupaTb T P y6Ky, cicnaAKM pacnpaivwTca, npwBOA* k yeennseHMK) Anawerpa. TaKMM *e 
o6pa 3 OM mojkho nojiyHMTb T P y6Ky mho* KOHcpwrypamiM, Hanp MM ep OBanbHyw. To ecxb, 
cKnaAHaraa (rocppMposaHHafl) T py6Ka nosBonaer perynnpoBaxb ee A^aMerp aa ewer 
CKnaAbiBaHMfl it pacnp*MneHwi cKnaAOK, npuMew raicoe perynnpoBaHne mo>kho 
ocymecTBjiyrrb m b npo U ecce BbwyaaHMfl nyawpa, oKmuaa ww paa^Maa ynpyryrc T py6Ky 
pyKow. 3a oner noAo6Horo CBOMcxsa rocpp M poBaHHOM rpydm mo>kho nonynarb 
MbmbHbie ny 3 bip M pasnnHHoro paswepa H a oaho* M to* *e T py6Ke, T aK KaK paswep 
BbiAysaeMbix M b.r.bHb.x nyab.pe* cymecreeHHo saBucur or Awawerpa rpye™, H a Koropo* 
ohm oSpasyKDTca. Ha T P y6 K e wanoro Anawerpa no/iyMawr nysbipn cpeAHero m Manoro 
paswepa, a Ha T P y6 K e 6oribuioro AnawieTpa MbmbHbie nysbipn 6onbUJoro paawiepa. 

Bo 3 ivio>KHocTb MsweHeHMfl paawepoe rpySKM npu CKnaAbisaHMn rocpp nosBonaer 
TaioKe weHATb ee cpopwiy. AecpopMwpya CKnaAHaryra T py6Ky m rmacrwHHoro 
iwaxepuana b TOM v.ru mhom Mecre mo>kho MeHm'ee pasMepu, snwiomne H a 
MSMeHenne cpopwbi. flna ynpyro* Tpy6KM c npoflojibHbiwin cKna fl KaiviM MSMeHeHiie 
cpopwb. mo>kho AOCTMMb TpaHccpopMaMneii T P y6KM b oaho* M3 ee HacreM, Hanpniwep, 
saKpennan pacLunpn^mne Konb U a BHyrpn T py6Kn n cy>KaK)U4 M e Ko^bMa CHapy^ rpy6K M 
Ha ee KOHuax nnn b M eHT P anbHo£i nacrn. n P M stom mo>kho nonynarb KOHycHb.e 
pacujupeHMfl m cyaceHi** T py6KM. HanpwMep, mo>kho nonyMMTb T py6Ky c cpopwoii 
KnaccuMecKofi an* CTpyMHwx KownpeccopoB, HMewmefi cy>KeH M e b LteHrpaxnbHoii Macru M 
paciunpfliomeMCfl no K P a* M . Mo>kho nonysurb cyxatomywcn KHMsy Tpy6Ky, Ha TaKoCi 
T py6Ke no^yneHwe MwnbHbix nysbipew hocmt Qonee cra6MnbHb.fi xapa^ep. n P n 
ncnonb30BaHMM T P y6KM c nonepeMHbiMM rocppaMU wmm yAnnHHTb M yKopaMneaTb 
T P y6Ky, oKHMan mjim pas^nwan ee no ocu, weHnrb ee KpnensHy, pacnpnM/vw mtim 
cABwraa CKnaAKM na o A hom m cropon Tpy6Kw. To ecrb, xpySKa, MMew^an ocnaAKM, 
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BbinonHeHHa* m Jierxo fle^opwinpyeMoro wiaTepwana MO>KeT wieHfrrb ceoii fluawieTp u 
cpopwiy npi/i OKaTww. ynpyrbcTb, npuflaBaewian npoflonbHbiiww rocppaiwn, nosBonaeT 
OKMMaTb m paa>KMMaTb Tpy6Ky. n3MeHH?i ee nonepeMHoe ceneHne, a HannHne 
nonepesHbix cicnaAOK no3Bo/i*eT pacTarwBaTb w M3rn6aTb Tpy6Ky. 06a flewcTBna mo>kho 

BbinOJlHHTb npM KOM6MHMpOBaHHOM I/UIH BMHTOBOM TOCppMpOBaHMM. BbinOHHeHMe 

CKnaflsaTow unw BOJiHoo6pa 3 HOM Tpy6 KM nosBojweT yHncpimnpoBaTb BbiflyeaHne 
riysbipefi 6ojibiuoro n Manoro paawiepa, y^ymuaeT cpyHKmioHanbHbie xapaKrepwcTMKn 
saflB/ieHHoro ycrpoMCTBa Ana BbiflyeaHMfl MbmbHbix nyawpew sa cneT bosmokhocth 
M3MeHeHMfl npoxoAHoro ceMeHi/ia, fljiMHbi w cpopwibi Tpy6KM. 

B KanecTBe AonojiHi/rre/ibHbix B03M0>KH0CTeCi ycrpoficTBa Ana BbiAyBam/w 
MbinbHbix nysbipefi cneAyeT oTMen/rrb, mto BbinojiHeHwe noBepxHoc™ T P y6Kw 
cicnaAMaTOM nosBonneT Taiwe 6onee acpcpeicTMBHo ocymecTBJwrb y B jia>KHeHi/ie BosAyxa, 
nocTynaraiAero Ha o6pa 3 OBaHne MbmbHoro nyawpa npn cwiaMMBaHMM BHyTpeHHefi m 
BHetuHeM noBepxHOCTM T P y6KM boao*. y B na>KHeHMe BOSAyxa BHyTpw MbmbHoro nyawpa 
nosBo^eT yBennHHTb craeMnbHOCTb nneHKM nyswpa 3 a cHe T aaivieAneHHa BbicbixaHum 
nneHKM npi/i ee Kom-aicre c cyxnwi B03AyxoM. CicnaAHaTaa Tpy6Ka nwieeT 6oxibiuyio 
nnoiAaAb noBepxHocrn, no cpaBHeHMio c o6biMHoii Tpyeicofi, ee cMasMBaHne boaom' 
cymecTBeHHo yBe/iMHMBaeT noBepxHocTb KOHTaicra, m npw noxo>KAeHi™ BosAyxa Mepes 

T P y6Ky OH 3<pCpeKTMBH0 yBJiaJKHneTCH. flny, ysejlMMeHMfl nOBepXHOCTM T P y6KH, 
CMOHeHHOM BOAOM, KOJIMMeCTBO CKDaAOK Ae/iaWT MaKCHMajibHblM, n PM 3TOM nOIWMMO 

cicnaAOK b CTeHKax Tpy6KM mokho AenaTb Aono/iHMTe/ibHbie npope3M Ann yBenwHeHnn 
ruiomaAM noBepxHOCTM rpy6m. Ha/iHHwe npopesefi noBbiuiaeT KOJinnecTBo Bnarw Ha 
Tpy6Ke b pesyribTaTe yBenimeHMa Kanwri/mpHocTn w yBennweHwa o6mefi nnomaAM 
noBepxHocrn. flono/iHMTenbHbie npopesn H a nosepxHocTu jpyQm AenaiOT b bmab 
HaceMKM, 6opo3A, nop w ymy6neHMfi. CiwaHMBatoT Tpy6Ky boaom, Hanpurwep, 3a™ B aa ee 
BHyTpb ycrrpoiicTBa, mjim McnoxibsytoT CMani/iBaHi/m Tpy6KM caivi nneHKooGpaayiomiw 
cocTaB m era neHy. Bo fl a saAepjKMBaeTcn b cKnaAKax n npopeaax Tpy6KM, a npn 
BbiAyBaHMM nysbipn sa cweT Kom-aiaa c BosAyxoiw, npoxoA^mMM BHyTpn m cHapyxo/i 
Tpy6KM, ncnapneTca m yBJ!a>KHneT BosAyx. C ue/ib>o 6onee scpcpeKTMBHoro yBna^eHuw 
BOSAyxa b Tpy6Ky mojkho BcraBMTb BKnaflKy m nopucrrbix MaTepwa/ioB mjim TxaHefi, 
nponMTaHHbix BOAOfi w np. npn stom mo>kho wcnonbsoBaTb snacTWHHbie nopucTbie 
wiaTepnanbi, KOTopwe Ha fl eBaK)T Ha Tpy6Ky m saKpbisaiOT Bee nnn nacTb OTBepcTwfi pf\n 
noAcoca BOSAyxa, a BosAyx, npoxoA* sepes nopucTbiti wiaTepnaji, yBJia>KHaeTcyi 11 
nocrynaeT Ha o6pa30BaHwe MbmbHoro nyswp*. TaKMM o6pa 3 OM, npn yB/iaxweHWM 
B03Ayxa c ncno/ib30BaHneM cicnaAHaTOM TpySKM yAae-rcn yBennsi/iTb paswiep m 
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KOjiMHecTBo ny3bipefi, oco6eHHo npn hm3kom BnaKHOc™ B03flyxa, 3a cseT yBenwneHM* 
BpewieHM >KMByHecTM nneHKM. 

fl/w perynwpoBaHMfl pacxoAa B03flyxa, nocrynaiomero Ha o6pa30BaHwe 
MbinbHoro ny3bipfl, w ajw npeAOTBpaiAeHwn BbrrecHeHi/w B03flyxa m Tpy6KM nneHKofi 
5 MbinbHoro ny3bipn b nepwofl wie>Kfly BbiAOxan/iw, b OTBepcn/wx Tpy6KH mowho 
3aKperuiflTb nenecTKOBbie KnanaHbi. KnanaH BbinonHneTca b BMfle tohkom Anacpparwibi 
(jieHTbi), npwjKaToii k BHyrpeHHefi noBepxHOCTM Tpy6KM b BMfle nenecTKOB m 
nonwiwiepHoro MaTepwana. B Hepa6oMewi coctohhmm nenecn<OBbifi KnanaH 3aKpbiBaeT 
OTBepcTwn b CTeHKax Tpy6KM. npn HameTaHMM B03Ayxa nepe3 naTpy6oK b Tpy6Ky, b ee 

10 BepxHeii nacTM co3AaeTcn pa3pe?KeHne, /lenecxKM OTmeaiOTca, w oTBepcTW* 
OTKpbiBaiOTCfl, o6ecneMMBa* hoacoc B03Ayxa. B nepepbiBax iuie>KAy BbiAOxawiw nenecTKi/i 
3annpaK)T OTBepcTi/m, npenjrrcTByn o6paTHOMy BbixoAy B03Ayxa. JleneciKM 
npw>KMMaK>Tcn k CTeHKaiw Tpy6KM c MMHwuanbHbiM ycunneM m nen<6 otxoaht ot 
OTBepcTwii 3a cneT pa3Hocru AaBJieHtw BHyrpn m cHapy>KM Tpy6KM npi/i BbiAyBaHMM 

15 ny3bip«. Hani/wie nenecTKOBoro KnanaHa no3BonaeT peryni/ipoBaTb pacxoA 
noAcacbiBaewioro B03Ayxa i/i 3annpaTb ycrpoticTBo npn oTcyrcTBMM BbiAoxa, npuwewi 
3anwpaHne KnanaHa npowcxoAUT npw nptwa/iMaHMM nenecrKOB k crreHKe Tpy6KH 3a cqeT 
aAre3wn, a TaioKe 3a CMeT AaBneHiw, co3AaBaewioro nneHKofi MbinbHoro ny3bipn, 
CTpewwmeMCfl k coKpameHwo noBepxHoc™. flnn o6nerMeHM* oTpbiBa nenecTKOB ot 

20 nosepxHOCTM Tpy6KM ee BHyrpeHHa* nacTb wioweT MMeTb nnocKne ywacTKM, k kotopwm 
npujKMMaiOTca nenecTKM. JlenecTKM 3aKpennaioT HenocpeACTBeHHO Ha Tpy6Ke, 
npuKpennnn mx c oahom M3 ctopoh k noBepxHocro Tpy6Kn, a c Apyrofi cropoHbi ocrraBnfla 
CBo6oAHbiMM. Mo>kho 3aKpennnTb nenecTKM Ha KonbLie, KOTopoe BCTasnnioT eHyrpb 
Tpy6KM i/i k KOTopowiy nenecTKM 3aKpenny»oTcq c oahom ctopohw. ripi/i otom Konbijo 

25 3aKpennaeTca b xpy6Ke, Hanpuwiep, 3a cweT ynpyrofi Aecpopiwaunn cicnaAOK. . Ana 
o6nerHeHM5i onKHMaHun nenecrKOB ot OTBepcTuPi Tpy6KM, ohm Moryr i/iMeTb He6onbwwe 
pbina^KM, BbixoA^iMMe nepe3 oTBepcTus Tpy6KM HapyjKy. ripw Hawwvie Ha pbinawKM 
nanbuawin pyKM mo>kho perynwpoBaTb pacxoA B03Ayxa, nocrynaiomero <nepe3 oTBepcrrMa. 
ycraHOBKa nenecTKOBoro KnanaHa ynpomaeT BbiAyBaHne MbinbHbix ny3bipeCi 6onbiuoro 

30 pa3iwepa AeTbMM MnaAwero B03pacTa, v\ no3BonaeT AenaTb AnnTenbHbie nepepbiBbi 
wieaviy BbiAoxaiwiw B03Ayxa 6e3 ywieHbiueHMn pa3iwepoB ny3bipn. 

flnn M3MeHeHMji TeMnepaTypw B03Ayxa, noorynaioiAero Ha o6pa30BaHne 
MbinbHoro ny3bipa, ncnonb3yioT AononHMTenbHbiM aneMem- - HarpeBaTenb (imn 
Tennoo6MeHHMK). HarpeBaTenb pacnonaraioT b cneunanbHOM KO?Kyxe. B npocTewuieM 

35 BapwaHTe KO>Kyx BbinonHfliOT m Asyx Hacrefi, cTbixyioiMMXcfl APyr c APyroM, Ana 
yAo6cTBa nonb30BaHna oh cHa6>KeH pynKofi (pysKaMM). BHyrpn Kwxyxa MMeeTCfl 
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CBoSoAHaa nonocTb, r fl e saKpenrwioT HarpeBaTe^b, b KanecTBe KOToporo mo>k6t 
wcnojibsoBaTbcfl 6yTbuiKa vmw rpema c Termow BOflofi, rop*maa CBena, 6eHranbCK MM 
oroHb m np. B CTewcax KO>Kyxa BbinonHneTca OTBepcTMe, b KOTopoe BcraBnaraT 1/1 
3aKpenjwK)T ycTpoficTBO An* BbiflyBaHna MbinbHbix ny3bipe*. YcTpoiicTBo BCTasnaeTca 
b OTBepcTMe lowyxa n t3kmm o6pa 30 M saKpen/iaeTC* b Hewi, npi/weivi oTBepcTwa pf\n 
noflcoca B03 fl yxa. BbinonHeHHbie b CTeHKax T P y6KM, Haxcwrrcfl BHyTpn Ko>Kyxa, a Topubi 
Tpy6KM cwapy>KM. Tlpu nonbsoBaHnn ycTpoiteTBOM K o>Kyx flep>KaT sa pym<y m 
ocymecTBn*K>T HameTaHi/ie sosflyxa b MbtnbHbiti nyswpb. noAcacwBaeMbiSi B0 3 fl yx 
npoxoflMT BHyTpn Korcyxa, HarpeBaeTcn ot HarpeBaTenn mjim Tennoo6MeHHM<a u sepes 
OTBepcTMji b cn-eHKax T py6KM nocTynaeT H a o6pa30BaHi/ie MbiribHoro nyswpa. 
McnonbsoBaHne HarpeBaTena nosBonneT noBbicMTb Ten/mepaTypy Bosflyxa BHyTpn 
MbiribHoro nysbipa n nonyMMTb jiencwe nysupn, OTpbiBatomnecn ot ycTpoficTBa m 
ycTpeMnnKJmnecfl ssepx. n P n stom K o>Kyx n/ioweT BbinonH*Tbca BusyanbHo 
npMBneKaTenbHOM (popMbi, Hanpuwiep, b bha© npwBjieKaTenbHow (purypKn M T .n. 

flnn nysiueM acpcpeKTi/iBHOcrro ycTpoficTBa npw BbiflyBaHnw nyswpeCi 6onbworo 
paswiepa u /yi* 6onee yAo6Horo nonbsoBaHi/in mm, cKnaAHaTa* T py6Ka coBMemaeTca c 
na T py6KOM MeHbiuero fl naivieTpa (MeHbiuero nepwuieTpa). Q6biMHo na T py6oK 
opueHTupoBaH no ocm c Tpy6KOM w saKpennaeTcn Ha He*. na T py6oK MorceT saKpennaTbca 
noA ymoM k ocm Tpy6KM, unw c B03MO>KHocTbK> noBopoTa Ha yron fl o 90 rpaAycos 
OTHocwTenbHo ocm. B nocneAHeM cnyMae, oh saKpennneTC* Ha rw6KMx (snacTWMHbix) 
nepeMbiMKax, mto fl aeT B03Mo>KHOCTb npn wsivieHeHMM yma HaKnoHa naTpy6Ka ynpaBiwrrb 
rasoBbiM noTOKOM BHyTpn cicnaAHaToii T py6KM m opueHTwpoBaTb Tpy6xy w naTpy6oK 
HesaBMCMMO APyr ot fl pyra. C tom we 4 ej!bio naT P y6oK iwo>KeT coeAMHATbcn c Tpy6KOM 
Mepes 3nacTHMHyK) BcraBKy (HanpwMep, pesMHOBbiM ynacTOK naTpy6Ka). HameTaHwe 
B03 fl yxa Mepes na T py6oK ocymecrBnatoT, Bbi fl bixa* ero nrm noAaBa* c nowiombio 
HeSoribiUMx pynHbix win aBTOHOMHbix KowinpeccopoB (B03AyxoAyBOK). 

ycTpoficTBo ajw BbiAyBaHwn MbinbHbix nysbipew coBMemeHHoe c KpbiwKow m c 
ewiKocTbio ajw cocraBa, Heo6xoAMMoro ah* o6pa 3 OBaHMfl nneHKi/i MbinbHoro nyswpa, 
Han6onee yAo6HO b McnonbsoBaHnu (ycTpoiiCTBO coBMemeHHoro Tuna). B TaKOM 
ycrpoficTBe KpbiujKa sa^ninaeT pym m jimmo ot Kanexib cocraBa, pacTeKaiomeroc* no 
Tpy6Ke npn BbiAyBaHMM MbinbHbix nysbipew. B H e M T P y6Ka, wweioma* cxnaAKM m ycryn, 
3aKpenrifleTCfi b KpbiujKe. npw BbiAyBaHMM nysbipa B03Ayx b TpySKy nocrynaeT sepes 

3330P Wie>KAy T P y6KOM M KpblUJKOM. To eCTb, 33 CHeT 3330pa Me>KAy CTeHKOCi KpblUJKM n 

TpySKow o6ecneMM B aeTcq noAcoc b T P y6Ky AononHWTenbHoro aTiuoccpepHoro B03Ayxa, 
nocTynawmero Ha o6pa 3 OBaHne MbinbHoro nysbipa. npusewi npoxo>KAeHne BosAyxa 
Mepes 3a3op wie>KAy CTeHKow KpbiujKM n T py6Kofi b SHasiiTenbHoCi cTeneHM npennTCTByeT 
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o6paTHowiy wcTeMeHMK) B03Ayxa M3 MbiribHoro ny3bipn b Tpy6Ky npi/i nepexBaTe AbixaHvm 
wie>Kfly BbifloxaMM. 3to npowcxoAirr 3a cneT yBeni/meHi/m conpoTi/iBneHwa noTOKy 
B03flyxa, wcTeKaramero M3 Tpy6Ki/i b 3a3op. 

Tpy6Ka Mo>KeT 3aKpenrmTbcfl b KpwwKe c B03MO>KHOCTbK> BpaineHwn, hto 
cnoco6cTByeT o6pa30BaHwio 6onee paBHOMepHoPi nneHKM MbinbHoro nyswpn npn ero 
BbiflyBaHMM 3a cneT 6onee paBHOwiepHoro nocTynneHMfl cocTaBa. Hanpwviep, Tpy6Ka 
wio>KeT 3aKpenjiHTbcn (3ainenKi/iBaTbc*) cBoePi BepxHew nacTbio Ha naTpy6Ke, 
BCTpoeHHOM b KpbiujKy, a CBoePi cpeAHew MacTbio ynwpaTbcn b pe6pa, CAenaHHbie b 
KpbiujKe, KOTopbie o6ecneMMBatOT 3a3op Mex<Ay creHKOw KpbiaiKM m Tpy6Koii. npi/i TaKowi 
3aKpenneHMM Tpy6Ky mtokho BpamaTb pyKofi. 

B ycTpoMCTse coBiuiemeHHoro Tuna B03flyx 6onee aqbqbeicn/iBHo HarpeBaeTcn ot 
Tenna pyia/t, KOTopow Aep>KaT ycTpo&CTBo. npM BbinojiHeHMM b KpbiWKe pe6ep 
TennooTAaHa eme 6onee B03pacTaeT, Tenno ot pym nepeAaeTca KpbiujKe m 6onee 
acpcpeKTMBHO HarpeBaeT B03flyx, npoxoAfliAMM b 3a3ope n/iex^jy KpuiuKoii n TpySKoCi. 3to 
cnoco6cTByeT nonyweHi/no 6onee nermx MbmbHbix nyswpew 6es AonojiHi/rrenbHbix 
npncnoco6neHnCi Ann HarpeBa B03flyxa. C yBejii/weHweivi Koni/mecTBa pe6ep b KpbiujKe m 
c yBennneHneM TennonpoBOAHocri/i wiaTepi/iana KpbiiiiKW stot scfecpeicT B03pacTaeT. 

CoBMemeHwe KpbiujKM m ewiKocTM Menecoo6pa3Ho i/icnonb30BaTb an* 3ami/iTbi 
cocTaBa ot wcnapeHi/ia, b nepwofl BpeiweHw, KorAa ycTpoCicTBOM He nonb3yioTc*, m c 
AM3awHepcK0M uenbKj. BbinojiHeHne KpbiujKM ynymuaeT BM3yanbHbifi bma ycTpowcTBa, 
no3BorweT npuflaTb ewiy pa3ni/iHHyK> *opwiy, a TaioKe no3BOJweT ocymecTBnaTb 
repM6TH3ai4i/i(o ycTpoficTBa. 

repMeni3aMMfl KpbiujKM m ewiKocTii b ycrpoMCTBe ocymecTBrmeTC* nocne i/ix 
coocHoro coBMeu4eHMn i/i onycKaHMH Hi/i>KHero kohmb rpyQm b ewiKOCTb, nyTeM 
3aBMHHMBaHnn KpbiujKM Ha eiwiKocTb w™ flpyrniwM H3BecTHbiMn cnoco6aMM. Rnf\ 
repiweTi/i3a 141/1 m naTpy6Ka Mcno/ib3yioT 3amyujKy, KOTopaa KpenwTca k KpbiWKe c nowiombio 
rn6Koro npoBOAHi/ixa (o6bmHo, nem-a 1/13 nonwwepHoro iwaTepi/iana). ruSKuCi npoBOAHw 
oahmm kohmom 3aKpenrweTCfl Ha KpbiWKe, a Ha APyroM KOH146 npoBO#Hw<a MMeeTcn 
3amyu]Ka, KOTopan repwieTi/131/ipyeT naTpy6oK. Hanpwwep, 3amyujKa mo>K6t 
3aKpen^HTbCH Ha kpuiukb c nowiombio n/i6Koro npoBOAHi/ixa c Konbuowi Ha KOHLje, KOTopoe 
cpuKcupyeTcn Ha naTpy6Ke. Kpowie 3arnyiuKi/i k npoBOAHMKy wioweT KpenwTbc* wiyHAurryK, 
npeAHa3HaseHHbiM ati* yAntiHeHi/m naTpy6Ka (i/mw HecKonbKo wiyHfliuTyKOB) w Ko/ibuo, 
KOTopoe HaAeBawT Ha naTpy6oK pjv\ cpuKcauMM wnn 3aKpenneHnn npoBOAHMKa. VwSmw 
npoBOAHMK iwojKeT 6biTb ncnonb30BaH Ann 6onee yAo5Horo yflep>KaHMJi ycTpoficTBa Ann 
BbiflyBaHM* MbinbHbix nysbipeCi Ha pyKe, npi/i npofleBaHnn py K n wie>KAy (IPOboahi/ikom m 
KpbiiDKoCi, hto AenaeT 3axBaT ycrpoficTBa 6onee HaAe>KHbiM. 
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B ycrrpoficTBe coBiviemeHHoro Tuna c peryni/ipyewibiM ceMeHMewi npoxoflHwx 
OTBepcTMw 3 a cseT rny6uHbi nocaflKn xpy6KW b KpwiuKy (sa CMe T pasnuwHow rny6 M Hbi 
BbiflBMJKeHwn T P y6KM) MeHfleTCH pacxofl Boaflyxa m M3MeHae-rc* cocraB B03 fl yxa BHyrpn 
MbmbHoro nyswpa. Ecnw mMemrb my6 M Hy noca fl KM T py6KM b KpbiiuKy, to sa cseT ee 
Aecpopwiaunn (yn/ioTHeHna win pacnp*MneHMfl CKnaflOK Tpy6KM) M 3MeH*eTca fl naMeT P 
Tpy6KM, KOTopan BcraBrweTca b KpbiiuKy. ripi/i stom usiweHneTcq ceHeHne npoxo fl Hbix 
OTBepcTnii b BepxHeii Mac™ T py6KM m, cooTBeTCTBeHHo, MSMeHfleTCfl pacxofl n co era B 
Bosflyxa, nocTynawmero Ha o6pa30Ba H ne MbiribHoro nyswpa 3to o6cTO*TenbCTBo 
Mo>KeT 6biTb M cnonb30BaHo Ann HacrpoMKM ycrpowcTBa Ana pasnnMHWx noro fl Hbix 
ycnoBMM, TewinepaTypbi h Bnax<Hoc™ B03 fl yxa, n An* pasnnsHbix nonbsoBaTenefi, b 
sasMCMMOGTM ot *enaHwa nonyqaxb 6onbwne nyswpn w™ Ma/iwe. Ta KMM oOpasowi, 
ocymecTBJinioT Koni/mecTBeHHoe peryni/ipoBaHi/ie no fl coca Bo 3fl yxa b ycTpoacree 6es 
AonoJiHMTenbHoro Mcnonb30BaHMa perynnpoBOMHbix npwcnocooneHMfi. 

KPATKOE OnHCAHI/IE fP AOHMECKI/lX MATEPMAflOR 

Ha cpnr: 1. cxerwaTHMHo npeACTaBneHO ycTpoiicTBo ah* Bbi fl yBaHMn wibmbHbix 
ny3bipeti, wueiomee bma CKnaflMaToCi Tpy6«n. 

Ha cpur. 2 noKa3aHo ceneHne Tpy6KM no jimhum A-A. 

Ha cpur. 3 noirasaHo ycrpoficTBo ana Bbi fl yBami* wibmbHbix nyswpeii c naT P y6KOM 
Ann HameTaHnyj B03Ayxa. 

Ha cpur. 4 w 3 o6pa>KeHo ycTpo&cTBO ana BbiAyBam/i* wibmbHbix nyswpefi, 
coBMeu4eHHoe c KpuuiKotf m ewiKocTbio Ana nneHKoo6pa3yiomero cocTaBa. 

Ha (pur. 5 M3o6pa>KeHo ycrpoMCTBo, coc-roamee M3 Tpy6Kw c OTBepcTunMM b 
BepxHefi Mac™, wwierameM Ha BHewHefi noBepxHoc™ BbiCTynw, BnaAWHbi m paciunpeHne 
-ycTyn. 

Ha cpur. 6 hmjkhah nacTb Tpy6Kw no cpwr. 5 noi<a3aHa b pa3pe3e. 

Ha (pur. 7 noKasaHo ycTpowcTBo aha BbiAyBaHna wibmbHbix nyswpeCi c Tpy6Ko&, 
MMewmew CKnaAKi/i v\ ycryn, coBiwemeHHoe c eMKOCTbto fin* rmenKOoSpasyiomero 
cocTaBa. 

Ha (pur. 8 noKasaH BHeiiiHMM bma ycTpoMCTsa fl na BbiAysaHna MbuibHbix nysbipefi 
coBMemeHHoro Ti/ina. 

flETATIbHOE OnHCAH ME fPAcbl/IMECKI/IX METEPMAJIQB 

Ha (pur. 1 cxeMaTMMHo npeACTaBneno ycTpoMCTBo Ann BbiAyBaHMfl MbinbHbix 
nysbipefj. Yctpomctbo nweer sua ccnaAMaTon Tpyo™ (1), c npoAonbHbiMM cicnaAKawM 
(2), me/ieBMAHbiMM OTBepcTMflMw (3) b CTeHKax m KonbqoM (6) Ha Topue. 
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Ha 4)wr. 2 M3o6pa>KeHbi Bbicrynw (4) m BnaflMHbi (5) noBepxHocTM Tpy6KM. 

fl/w AononHMTe/ibHoro noACOca BosAyxa, nociynaiotuero Ha o6pa30BaHne 
MbmbHoro nyswpn. b creHKax cicnaAHaTOM T py6KM (1), MMeiome* npo fl onbHbie cicnaAKM 
(2) Bbino/iHflioT meneBMAHbie OTBepc™* (3). OTBepcrnfl (3) b T py6Ke Miwerox sua 
npopese* (mejieii), pacnojio>KeHHbix b cicnaAKax (Bbidynax (4) wnw BnaAMHax (5)) 
TpySKn (1). Tarae pacnojioweHMe m KOHcpMrypaMM* OTBepcrnw (3) nosBOJiaeT 
ocymecTB/WTb AononHMTe/ibHbiM perynwpoBOMHbifi acpcpeicr. CBnaaHHbiw c naMeHeHnewi 
pacxo fl a B03Ayxa npn Aecpopwiaunn Tpy6KM (1). n P n paAwanbHOM c>KaT M M T P y6KM (1) c 
npoAo^bHbiMM CKnaAKawin (2), cicnaAKM (2) CABMraiOTc*, nepeKpbieaa npoxoAHoe ceMeHne 
oTBepcTMw (3), n, Hao6opoT, npw paAnaribHOM pa3ABM>KeHMM Tpy6KM (1) cicnaAKM (2) 
pacnpaMnaioTc*, w ceneHne OTBepcTMw (3) BospacraeT. n P M stom kojimmbctbo BOSAyxa, 
noAcacbisaeMoro b ycrpoHCTBo, MswieHneTca b cootbbtctb mm c M3MeHeHMeM npoxoAHortv 
ceneHMfl OTBepcTMM (3). CaoiMa* m pasjKMMaa T py6Ky (1) mjim cpMKCMpy* ee pasiwepbi, 
HaABMrafl Ha T py6icy Konb 4 o MeHbwero AnaiueTpa mjim xoiviyT momcho peryjiMpoBaTb 
noAcoc BOSAyxa, nocrynaioujero Ha o6pa 3 OBaHMe MbuibHoro nyswpa Ann 6ojibwero 
yA06cTBa nojibsoBaHM* ycrpoMCTBOM -rc-peu. T py6KM, nepes KOTopbiM ocymecrejiaioT 
HameTaHMe BosAyxa, mohcho 3au|MTMTb KoribLioM (6), MiweraiAMM saKpymeHHyto 
(cma>KeHHyK>) cpopwy, npMMeivi cicnaAKM (2) T py6KM (1) Moryr saKpenjwrbcn Ha Kojibqe 
(6), MiwieiomeM BHyTpeHHMM KoaKcwaribHbiM nas. Konbuo saicpbiBaeT cicnaAKM T P y6KM Ha ee 
KOHLje m 3am M maeT Topeu or pacreKaHM* o6pa 3 yiomero njieHicy cocraBa, a Taicace 
no3BOjifleT npMxcMMaTb Topeu k ry6awi. 

Ha cpMr. 3 ycTpoMCTBO Ann BbiAyBaHMn MbuibHbix nysbipefi MMeeT naTpy6oK (7), 
3aKpenneHHbiM Ha cicnaAHaTOM Tpy6Ke (1) nepeiwibmicaMM (8). 

naTpy6oK (7) cny>KMT Ana HameTaHMn b cicnaAMaTyio Tpy6icy (1) rasa mjim BOSAyxa, 
oh aaKpenjinercn Ha T py6Ke c noMoujbio nepewibmeK mjim peSep (8), BbinpjiHeHHbix b 
TpySKe wejKAy OTBepcTMnMM (3). naTpySoic (7) saKpenjinercn Ha CKnaAMaroM Tpy6ice (1) c 
TaKMM pacneTOM, Hro6bi b cnysae ee AecpopMa M MM He npennTCTBOBarb cacaTMio m 
pacujMpeHMio T py6KM, npM 3 tom oh MoweT cocTaennTb co cicnaAHaTOM Tpy6KOM (1) 
eAMHyw AeTanb, mjim 3aKpennnTbcn Ha HeSi. 

B ycTpoficTBe Ann BbiAyBaHMn MbuibHbix nyswpeM, coBMemeHHowi c KpbiLUKOM m 
ewiKocTbio AJifl nJie H Koo6pa3yiouiero cocTaBa, na T py6oK saKpenJine-rcn b KpbiujKe. 

Ha cpMr. 4 ycrpoMCTBO Ann BbiAyBaHMn MbinbHbix nysupen coBiwieiAeHo c KpbmjKoii 
(9) m eMKocTbio ajw ruieHKooSpasytomero cocraBa (10), KpwwKa MiweeT b BepxHefi mbctm 
KOHycHoe cy>KeHMe (11). 

TaKoe ycrrpoMCTBo &n* BbiAyBaHMn MbinbHbix nysbipefi npeAcraBJineT co6om 
cicnaAMaTyio Tpy6icy (1), BcraBneHHyio b Kopnyc, cocrroaiAMM m 3 kpwujkm (9) m eMKOCTM 
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(10). CKnaAMaTaa Tpy6Ka (1), umiMHflpwHecKOM vmw KOHycHow cpopwibi 3aKpenrweTCfl b 
KpbiujKe 3a weT Aecpopwiauww CKnaflOK (2). npn BbinoriHeHMM fluawieTpa KpbiuiKM (9) 
HecKonbKO MeHbiue AnaivieTpa cKnaAMaToCi Tpy6KM (1), pa3wiemeHi/ie b KpwujKe (9) 
ynpyroii CKnaflnaTOM Tpy6Ki/i (1) ocyLuecTsnnioT nocne paAManbHoro OKa-ron Tpy6KM (1), 
npn 3tom cKnaflKM (2) c>KwuiaiOTcyi m Tpy6Ka (1) BCTaBnae-rca b KpuiuKy (9). ripw 
OTnycKaHwn Tpy6KM (1) OHa pacnp*MJiaeTc* m (pMKcupyeTcn b KpbiuuKe (9). npw stom ee 
Bbicrynbi (4), o6pa3yK>mne pe6pa, ynwpaioTcn b creHKy KpbiujKM, a BnaflMHbi (5) 
o6pa3yK>T OTBepcTwa (3a3op) Me>Kfly . CTeHKow kpwiukm (9) w Tpy6Kofi (1). ripi/i 
nepeABM>KeHMM Tpy6KM (1) oTHOci/rrejibHO KpbiujKM (9) mo>kho M3MeHHTb rny6MHy ee 
nocaflKM m BJii/iflTb Ha npoxoAHoe ceweHwe TopueBoro OTBepcTum. 

Bo3wio>KHOcTb pery/iwpoBaHM* pacxoAa BosAyxa b ycTpoticTBe, coBMemeHHOM c 
KpbiuiKOM (9) m ewiKocTbK) (10), 3a . cMeT AecpopwiauMM CKnaAHaTofi Tpy6Ki/i (1) 
Mcnojib3yeTcn b cnynae, Konfla KpbiuuKa (9) wwieeT KOHycHoe cywenwe (11) b cBoew 
eepxHefi sacTM, a b BepxHeii nacru cKnaAMaTOM Tpy6KM (1) HaxoAyrrc* meneBMAHbie 
OTBepcTwa (3). KorAa Tpy6Ka (1) BCTaBJiaeTca b KpbiwKy (9) m BABMraeTCH BHyTpb, 
BepxHflfl MacTb Tpy6KM (1) ynnpaeTcn b KOHycHoe cyweHi/ie (11) kpwujkm (9) u 
AecpopMnpyeTcn, nepewibiMKM (8) Tpy6Ki/i (1) CABwraraTca, nepeKpbiBa* npoxoAHoe 
ceseHwe meneBM ah bix OTBepcrwii (3). npw paSoTe ycrpoficTBa sosAyx nonaAaeT b sasop 
wie>KAy BHyrpeHHeCi noBepxHocTbio kpniukm (9) n npoxoAMT b na3ax BnaAWH (5) Tpy6Kw 
(1), a 3aTewi nepe3 lAe/m n oTBepcrro* (3) Tpy6KM (1) nonaAaeT b ee BHyTpeHHioio nacTb m 
yBJieKaeTca.Ha o6pa30BaHne MbinbHoro ny3bipn. 

Ha <pnr ; 5 ycn-poficTBo, coctomt m ypyGm (1) c OTBepc™*Mw (3) b BepxHew 
nacTM, MMeK)U4ew Ha BHewHeii noBepxHocTM BbicTynbi (4), enaAUHbi (5) w paciiinpeHne - 
yoryn (12), y/iymuaiomi/iCi njieHK0o6pa3OBaHne Ha Topue Tpy6KM. 

Ha cpi/ir. 6 Hi*>KHfla sacTb Tpy6KM (1) no cpwr. 5 noKa3aHa b pa3pe3e. BbicTynw (4), 
pacnono>KeHHbie Ha BHeiUHefi noBepxHocrro Tpy6KM (1) noA ymoiw (13) nepexoAHT b 
ycTyn (12). ycrryn wueeT KOHycHyto nacTb (14) h -ropueBow ynacTOK, BbinojiHeHHbm noA 
npyiwibiM ymoM (15). BbiewiKM (5) Ha BHeiuHew noBepxHocTM Tpy6KM b TbuibHoB nacTw 
ycrryna TaioKe o6pa3yjoT BbiewKM (yrnyorieHMfl b ycTyne), yBejiMHUBatoiAne CMam/iBaHwe 
ero nneHKoo6pa3yraiAMM cocTasoM. TaKa* Tpy6Ka wio>KeT Mcnojib30BaTbc?i ppa 
caMOCToyrrejibHoro BbiAyBaHM* MbinbHbix ny3bipeCi, Mo>KeT AonojiHnTbca naTpy6Kowi, 
3aKpenneHHbiM b BepxHew Macro yA06cTBa BbiAyBaHna, a Taiwe MoweT 6biTb 
npeAHa3HaneHa ajw 3aKpen/ieHnn b KpbiuiKy b ycrpoCicTBe, coBwiemeHHOM c ewiKocTbto 
AJif nneHKOo6pa3yioinero cocTaBa. 

Ha qbur. 7 ycTpoiScTBo a™ BbiAyBaHwa MbinbHbix ny3bipeM, BKniOMaK)U4ee Tpy6Ky 
no cpwr. 5, coBiwemeHO c ewiKocTbio (10) Ana nneHKoo6pa3yiou4ero cocTaBa. B TaKOM 
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Mcno/iHeHMM ycTpoflcraa rpySKa (1) aaKpenraeroi na naT P y 6 Ke (7), BcrpoeHHOM b 
KpbiwKy (9) M saKpuaarcmeMca aamyuiKO* (16). Tpy6 K a (1) ynMpaerca csoe* cpeflHe* 
MacTbio b pe6pa (17), cflejiaHHb.e b KpbiWKe (9), Koropbie o6ecnesnBaK)T aaaop Mew 
creHKOM KpbiujKM (9) m rpySKofi (1). 3a cnex aroro o6ecneHMBae-rca no fl coc Bo 3fl yxa 
nocryna^ero na o6pa 3 oBaH Me MbmbHoro ny 3 b.pa sepea aaaop Me W CTeHKan/in r P)f 6m 
(1) m KpbiuiKu (9) h oTBepcmn (3), BbmonHeHHNe b T py 6 Ke (1). floncHMrenbHoro 
y/iywiueHMa cpopiMMpoaaHM* nneHKM MbmbHoro ny 3 b,p* fl ocrMra«OT b ycrpoMCTBe 
noKaaaHHOM H a cp.r. 7. np M cnaeo* cpuKcaitMi/i Tpy6KM (1). Koneu xpySKM (ij 
aaKper^HercH Ha narpyS-ce (7) ne xoctko, a c BosMOKHocTbfo noBopaMMBam/ifl (rpyGKa 
sam^KMBaercR or oceaoro cMemeHMa, ho Mo>KeT cboSoaho npoaopaMMaaxbc*) 
Bpau4eH M e Tpy6KM pyKoft 3 a cKna flKM na ee noaepxnocTM oCecneMMeaer na^onee 
paBHowiepHoe pacreKaH.e cocraaa c oSpaaoaaH.eM nnenKM o flM HaKOBOM xonm.Hbi 
3to nosBonner nonysarb MbuibHbie ny 3 b.p M MaKCMMa/ibnoro pasMepa. 

Ha cp Mr . 8 no K a 3 aHo ycrpoMCTao no cp M r. 7 b co6pa H HOM coctohhmm, r fl e r»6wu 
npoBOflHMK (1 8) c KOJibLfOM Ha KOHL(e saKperirweT samyujKy (16). 

B onucaHHOM ycipoteiBe at,* Bb. fl yBaHMS MbinbHboc ny»peA Mcnonwyrcr 
cneM^bHNii cocraa - cocxaa m BbwyaaHw, Mb,nbHb.x ny.b.pefl, cBoflcraa KOToporo 
onTMMM 3 i/ipoBaHbi fln« .aaaneHHoro ycrpofccTBa. Cocraa o6pa 3 yer nponnyK, . 
anacTMMHyio m KpacoMHy* nnenKy .MbmbHoro ny 3b ,p*, 0H no.Bom.ex Bbwyaarb ny 3 b,p M 
6 OJ1 biuoro pasMepa mhm mhq>kbctbo nysbipefi HeSonbujoro pasMepa. 
OniicaHMe cocTaBa pacKpbiBaeT bto P oB o6*eKT M 3 o6peTeH M R 
Pa 3 pa6oTKa cocraBa, npeflHasnaneHHoro nn» mnyMeHm MbuibHbix nyawpe* 
6or,bLuoro paaMepa c noMombK, awaneHHoro ycTpoMcraa m BbwyeaHiw Mb ,nbHb.x 
ny 3 b.peM, nosaonwr Bb Ifl yaaTb 6onbWMe KpacoMHb.e nunbHue ny 3 b,p M , B3J1 eTa,ou, M e 
eaepx. K raKOMy cocraey np^wwera pa fl rpeSoBaHMii, Koxopwe cB* 3 aHb. c 

Heo6xOflMMOCTblO nO^HM OnTMManbHOM TOnU4MHbl, npOMHOC™, KpaCOHHOCTM N 

an acTMMHocTM nneHKM Conbuioro Mbunbnoro nyaupa flocrMxcenwe acex a TM x KaMecra 
cB* 3 a H0 c co 3fl a HM e M MHoroKOMnoneHTHoro cocraBa, omen* . Koroporo 
pacciwaTpMBaeTCfl HMwe. 

CocxaB aha Bb.fly B aH M fl M bmbHb.x ny 3 b.pe* npwwwer co6om B o fl Hb,fi 
paoraop aHMOHaKTMBHbix HAB a coMeTaHMn c HewoHoreHHbiMM riAB, KOMnoHenraM, 
craCMnHaHpyniKHMN nnenKy MbmbHoro ny 3 b. py ,, Bb>coKOMoneKyii flP HbiM M coe/wmmtJ 
ane^rponMraMM M flP . n P o 4 eHTHoe co fl ep>KaHMe aHMOHaKTMBHbix HAB a cocraBe 
npeniwymecTBeHHo cooraeTCTByeT 0,5-5 M acc. %, np M oo fl ep>KaHMM HeMOHoreHHb.x 
B K0J1M4eCTBe ^1-1 Macc. %. n P M 3 tom cooTHooienMe KonMHecraa HeMOHoreHHbix 


WO 2004/112932 


20 


PCT7RU2003/000516 


riAB 1/1 aHMOHaKTMBHbix nAB HaxoAMTcn b nponopunn ot 1:3 ao 1:30. fln* CHWJKeHMn 
noBepxHocTHoro HaTOKeHM* w yjiymueHun an a ctmm hoctm m CTa6wnbHocro nneHKM cocTaB 
MO>KeT flonojiHMTejibHo coflep>KaTb KOMnoHeHTbi, CTa6wjiM3Mpyiou4Me nneHKy MbmbHoro 
nyswpa, opraHMMecKwe nAB flpyrux ronoe, b tom nucne ranoreHcoAepwamMe nAB, 
Hanpwviep, cpTopanwcparoHecKMe nAB, a Taioxe co/no6nnn3MpoBaHHbie opraHMnecKwe m 
cpTopcoAep>Kau4Me coeflimeHt/ifi. noMwwio BOflbi b cocTaBe mo>kho ncnonbaoBaTb APyrvie 
BOflopacTBopwiuibie nonnpHbie pacTBopi/iTenn, KOHMeHTpaqwji KOTopux MoweT AocmraTb 
90 Mace. %. 

3aaBJieHHbiCi cocTaB o6ecnemiBaeT no/iyneHMe KpacoMHofi, npoMHofi n 
ajiacTMHHOM nneHKM 6ojibiuoro MbmbHoro ny3bipa Pa3wiep ny3bip*, nonyweHHoro c 
noMoaibio AaHHoro cocTaBa npw BbiAyBaHMM ero c noMombio ycTpoficTBa pj\a BbwyBaHM* 
MbiribHbix ny3bipeii c AonoriHMTenbHbiM HameTaHweM B03Ayxa, MoweT AocroraTb b 
AnawieTpe 6o/iee OAHoro MeTpa. 

B KanecTBe aHMOHaKTMBHbix nAB b cocTaBe an* BbiAyBaHMfl Mbi/ibHbix nysbipe* 
Mcno/ibsyioT ajiKuncynbcpaTbi c o6u4ew cpopMynoii ROS0 3 M, KOTopbie wioryr 6biTb kbk 
nepBUHHbiMM. TaK m BTopMHHbiMM, anKMncyjibcpOHa™ RS0 3 M, ajiKi^ieeHsojicynbcpoHaTbi, 
a TaioKe aHuoHaKTMBHwe nponsBOAHbie HewoHoreHHbix nAB - cynwpaTbi 
OKCMSTMnwpoBaHHbix axiKaHonoB R(OCH 2 CH 2 ) n OS0 3 M, a TaioKe fl pyrne MSBecTHbie 
..coeAMHem/m, o6/iaAaK)U4Me noBepxHocTHo-aKTOBHbiMM cBOMCTBaMM. B npi/meAeHHbix 
cpopiwyjiax R o6bWHo coAepxorr 8-22 aTOMOB ymepoAa (3Aecb v\ Aanee no TeK<rry R 
oeosHanaeT amtin c nnHeiiHoii nnn pasBeTBJieHHoii Menbio, ecnn He yrasaHO MHoe), M. 
coc-TBe-rcTByeT oflHOBaneHTHOiviy MeTanny, noHy 3mmohmh n np., a KO/inwecTBo 
OKcwsTi/meHOBbix rpynn (n) cocTaBrweT 1-3. fln* 6onee acptpeicrMBHoro cHumeHun . 
noBepxHocTHoro HaTO>KeHMn cocTaBa nacTb mjim B ce aTowibi BOAopoAa b rnflpocpo6HoPi 
Macro aHMOHaKTMBHbix nAB Moryr 6brrb san/iemeHbi Ha aTOMbi ranoreHa, 
npeMiwymecTBeHHo Ha aTowibi cpTopa. KoHqeHTpauMfl aHMOHaKTMBHbix nAB He Aoraona 
npeBbiiuaTb 5 Mace. %, a npeAnoMTWTe/ibHO AOJi>KHa HaxoAMTcn Ha ypoBHe 1-3 Mace. %, 

An* peryriMpoBaHMfl noTpe6MTenbCKMx xapaiaepMcroK cocTaea, oh Mo>KeT 
coflep>KaTb nAB flpyrMx ronoB (aMcponwTHbie, KarooHaKTMBHbie), b tom HMcne 
cpTopa/iMcpaTMHecKMe. 

B KasecTBe HeMOHoreHHbix nAB b cocTaBe npMMewiioT BemecTBa c HM3Kofi 

paCTBOpMMOCTbK) B BOAe M nOTWpHblX OpraHMHeCKMX paCTBOpMTeilflX. 3T0 JIMHeMHbie M 

pa3BeTBjieHHbie oKCMarormpoBaHHbie amaHonbi c o6u4eM cpopMyjioii RO(CH 2 CH 2 0) n H, 

OKCMSTMJlMpOBaHHbie a/lKMJlCpeHOnbl RArO(CH 2 CH 2 0) n H C KOJIMMeCTBOM 

OKCMSTMJiMpoBaHHbtx rpynn n = 1-5 m KonMHecTBOM 3tomob ymepoAa b raflpocpo6HOM 
MenM R = ot 8 ao 20, a TaioKe OKCMaronMpoBaHHbie Kap6oHOBbie KMcnoTbi, 
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OKCMarmiMpoBaHHbie aivinHb. m 3<pn P bi. B npneefleHHofi tpopwiyne Ar o6o3HaMaeT 
apowiaTHMecKwii ymeBOAopoflHbiii paAMKan c KonnsecTBOM 3tomob ymepofla ot 6 ao 10. 
npucoeAMHeHwewi . paanMHHoro suc/ia Monetyn aTuneHOKCMfla mo>kho b wupoKwx 
npeflenax M3MeHjm> (pi/isi/mecKi/ie CBowcTBa HenoHoreHHbix nAB, ho fln* co3 fl aHwa 
cocTasa Ana nonyMeHun MbmbHbix nysbipe* 6onbiuoro paswiepa b nepsyrc osepeflb 
npeflcraBjiflioT wHrepec ITAB c HeConbtiMM muchom OKCuarn/ieHOBbix rpynn n hmskom 
pacTBopMwiocTbio b Bofle w nonap H bix pacTBopi/rrermx, Mcnojibaywuinxcn b cocraBe. 

Kpowie nepeHMcneHHbix KowinoHeHTOB mo>kho wcnonbsoBaTb npowsBOAHbie 
awMflOB anKi/iJiKap6oKCM/ibHbix kmcjiot RCONHOCH 2 CH 2 OH, r fl e R BKnKwaer ot 7 fl o 
20 aTOMOB ymepofla. CocTas raiOKe MoxeT coAeprcaTb HenoHoreHHbie nAB 6jiok- 
cononnMepbi, BKnwnatomne OKcuaTuneHOBbie m OKcunponwieHOBbie cppameHTbi. 
np M MeHeH M e.He M OHoreHHb.x nAB, b Koropwx nacrb urn ece arowb. Bo fl opo A a 
rn fl pocpo6Hoii qenn saMemeHbi na arowbi ranoreHa (cpropa) cnocoecrsyeT ynysiueHMK) 
noTpe6nTenbCKi/ix cbo&ctb cocTasa. Hucno oKcuaTM/ieHOBbix rpynn (n = 1-5), 
Heo6xo flM Mbix flna AocrwKeHHfl onpe fl eneHHOM creneHu pacTBopuMocrM HenoHoreHHbix 
nAB, cBnaaHo c hucxiom arowoB ymepo fl a b rn fl po(po6HOM nacru MoneKyjibi R, a raK>Ke 
creneHM cpropupoBaHMfl rwflpocpo6Horo pa fl MKa/ia. n P n Koni/mecTBe axon/ioB ymepo fl a b 
a/ixwibHoft Menu or 8 A o 30, KonMHeereo ' aroMoe cpropa cocraBJiaeT ot 0 fl o 
ivtaKCMManbHoro aaMemeHun scex aTOMOB BOAopo fl a rnfl P ocpo6Horo pa fl MKana. Hpvi 
oflMHaKOBOM AnuHe OKCM3TnneHOBow ueni/i c ysenMMeHMeM Mucna ymepo fl Hb.x aTOMOB b 
rMflpocpo6Hoii sacTM MoneKy/ibi, m c yuenmenvieM creneHM cpjopupoBaHUH 
HenoHoreHHbix nAB, kx pacTBopuMocrb yMeHbwaeTca n P w CMeweHw* HHAHB Mfl yanbHbix 
HewoHoreHHbtx nAB HauSonbiuefi pacTBopMMocruo xapaKTepHsywrc* CMecu, 
co fl ep>KaiMMe coeAMHeHun c cawiow ko P otkom m caMoCi fl nMHHow OKcuarnjieHOBOM uenbio. 

KoHueHTpaunq HewoHoreHHbix nAB b cocraBe cooTBeTCTByeT 0,1-1 wacc. % u\ 
CBHsaHa c hm3kom MoneKynapHofi pacTBopuMOCTbio yjcaaaHHbix HewoHoreHHbix nAB b 
cocraBe. npunnHbi ncnonbaosaHun HeBbicoKO* KOHtieHTpam/iw nAB ah* nonyneHUH 
MbuibHbix ny3bipefi 6ojibLuoro pa3wiepa yKa3aHbi Hwwe. 

AHanwmpyfl npMHmnw cocraBneHH* cocrasoB an* Bb W yBaHna MbuibHux 
nysbipeCi, cneAyer OTMemrrb, hto npw BbiAyBaHnn MbmbHbix nysbipew sepes T py6Ky 
ocHOBHoe oTnMHue BbiAyBaHMfl MbmbHbix nysbipeCi 6onbUJoro pasMepa ot BbiflysaHMa 
MbmbHbix nysbipefi Manoro paswiepa coctomt b tom, mto nepnoA speivieHM, b Tenenue 
KOToporo npowcxoAMT BbviysaHMe 6o/ibmoro nysbipn cymecrBeHHO Aonbuje, Mewi iwanoro. 
no 3TO* npuMMHe nneHKa 6oxibUJoro MbmbHoro nyswp* eonee noABepjKeHa paspyujeHura 
M3-3a ncnapeHMfl pacrBopnTe/w (BbicbixaHun nneHKn) w CMHepesnca, mto npusoAUT k ee 
npe>KAeBpeMeHHOMy paspbisy. nneHKa Qoribujoro MbuibHoro nyswpa H e fl on>KHa 6brrb 


WO 2004/112932 


22 


PCT/RU2003/000516 


tohkom, mto6w Bpeww >km3hm. Mbi/ibHoro nysupa 6bmo 6onee npoAoroKMTenbHbiM. M3-aa 
6onee Anm-e/ibHoro wcnapeHwa nneHKM. BTOKe Bpeww rmemo AoroKHa wwieTb BbtcoKyw 

BHSKOCTb, HT06bl MMHMMMSMpOBaTb flBneHM* CMHepe3MCa, a TaiOKe flOJT>KHa 6blTb 
3JiaCTMMHOil. 

CnequcpMKa nojiyMeHun MbmbHoro nysbip* c noMombio ycTpoticTBa ah* 
BbiAyBaHMfl MbinbHbix nysbipew, onwcaHHoro b HacToamefi saaBKe, coctomt b BbicoKoii 
CKopocro ncreMeHun Bosflyxa wepes T P y6Ky n b bosmojkhocth nycKam/m nyswp* HaA 
ronoBOM, MTo6bi 6bino yAo6Hee wrpaTb m cosepqaTb MbuibHbie nysbipn. no 
BbnueyKasaHHbiM npMMMwaM k cocraBy BbwyaaHwa MbiJibHbix nysbipe* 

npeA"bflBJifiK)TCfl oco6bie TpeSoBaHMn. 

npwHMnn cocraBneHMfl cocTaBa ah* BbwyBaHMn MbmbHbix nysbipe* Sonbiuoro 
paswiepa saiouoHaeTcyi b nonyMeHMM komhosmumm, b kotopom aHMOHaianeHbiCi nAB m 
HenoHoreHHbiM PAB b npucyTCTBMM KOMnoHeHTOB, CTa6mi M 3 M pyK>m M x nrieHKy, 

BblCOKOMOneKy/WpHblX COeAMHeHMM, 3/ieKTpOJlMTOB OgpasyiOT paCTBOp C AOCTaT04HO 

hm3kom BJisKocTbio. Bo Bpeww BbiAyBaHM* nyswp* Bfl3K0CTb cocTaBa pesKo BospacraeT, 
T3K K3K cocras KOHqeHTpwpyeTca b npoMecce BbiAyBaHMfl nysbip* no Mepe wcnapeHtia 
pacTBopure/w. npn stom HanajibHafl KOHuempamia nAB w BbicoKOMoneKyrmp H bix 
coeAMHeHUM He fl on>KHa 6biTb bwcokom, HTo6bi rmeHKa MbmbHoro nysbipa b 
MaKCMwianbHow oreneHn cocToana m boaw nnn A pyrnx normpHbix pacTBopwTeneii. 

nOSTOMy KOJIHMeCTBO nAB M APyrMX paCTBOpMMblX KOMnOHeHTOB COCTaBa 

npenoMTMTexibHo He fl on>KHa npeBbiiuaTb 5 Mace. %. n P n Qonee bwcokom KOHuempam™ 
nAB rmeHKa nonyHaeTc* 6onee 6jieicnoM win 6enofi, a ee npoMHocrb Macro CHiwcaeTc*. 
npw KOHMeHTpaqunx pacTBopuMbix KOMnoHeHTOB cocTaBa HM>Ke 5 iwiacc.% Bpeww 
cymecTBOBaHun nneHKn nyswpa cymecTBeHHO yeejiMHUBaeTcn us-sa oepasoBaHH* 
6onee Toncro* nneHKM MbmbHoro nyswp*. a TaiOKe sa cneT 6onee AnnTenbHoro nepi/ic-Aa 
ncnapeHMfl pacTBopi/rreji*, KOHuempaMM* KOToporo b stom cnynae noBbiiuaeTc*. Kpoiwe 
Toro, A^a nonyneHMfl nneHKM 6onbiiJoro MbmbHoro nyswp*. MMewmefi BbicoKyio 
npoMHocTb, Tpe6ye TC « ooecneHWTb BbicoKoe Me>KMoneKyna P Hoe B3ai/iMOAeficTBMe w 
o6t.eMHyio CT P yicrypM3a 4 mo cocTasa. flrm 3T oro b cocTaB bboaht HewoHoreHHbiCi nAB, 
nwietomuM HMSKyio MCTi/iHHyto pacTBopuMocTb v\ BbicoKyio aAcop6i4Mio Ha rpaHuue B0A3- 
B03Ayx, a TaiOKe KowinoHeHTbi, CTa6nnn3MpyK)U4ne nxieHKy MbmbHoro ny3bipn. 

noeeAeHwe HenoHoreHHbix nAB b Bo fl Hbix pacTBopax onpeAe/weTcn nx 
Me^oneKynnpHbiM BsaMMOAeMCTBueM. Mx pacTBopeHMe o6ycnoBneHo 
BsaMMOAefiCTBueM BOflbi c aTOMOM KMc/iopoAa OKCM3TnneHOBO« rpynnw, rMAPaTamw 

npMBOAMT K B03HMKHOBeHHK3 aCCO U MaTOB, CJieACTBI/ieM 3TOTO HBJlfleTCfl MswieHeHne 

cbomctb cocraBa, np M BOAflU4ee k ynpoHHeHMto nneHKM MbmbHoro nysbipn, t 3 k kbk 
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aflcop6unoHHbifi cnofl Kpowie wioneKyn nAB coflep>KMT MoneKynw boaw, CB«3aHHbie c 
aTowiawin Kwcnopofla OKCwaTMneHOBOii rpynnbi. B ycnoBMnx coBMecTHoro npucyTCTBMji b 
cocTaBe aHMOHaKTMBHbix ITAB w HewoHoreHHbix nAB c hmskom pacTsopuMOCTbK) 
npowcxoflMT ynpowHeHne nneHKM MbmbHoro ny3bipn no wiepe BbiflyBaHwn ny3bipq m 
McnapeHun pacTBopMTenn. nocKonbKy pacTBopwwiocTb yKa3aHHbix HenoHoreHHbix nAB b 
BOfle m MHorux nonnpHbix pacTBopwTerwx 3Ham/rrenbHo Hnwe, Meivi aHMOHaKTMBHbix nAB, 
b pe3yxibTaTe coBiwiecTHoro pacTBopeHwn aHMOHaKTMBHbix w HenoHoreHHbix nAB 
npowcxoflMT o6pa30BaHne CTpyiaypupoBaHHoro pacTBopa npw wx hm3Kmx KOHueHTpauwyix, 
hto Heo6xoflMwio. an* o6pa30BaHnn nneHKM 6onbiuoro MbmbHoro ny3bipa Accounamifl 
HeuoHoreHHoro nAB c wioneKynaMM boaw npMBOflMT k yBejinseHMK) bh3koctm cocraBa, 
ynpoMHeHMK) nneHKM MbmbHoro ny3bipa w ero npeMMymecreeHHofi aAcop6i4MM Ha 
rpaHMMe pa3flena 4>a3. 

CooTHoiueHMe aHMOHaKTMBHbix nAB c HeMOHoreHHbiwiM nAB b cocTaBe Ann 
BbiflyBaHMfl MbinbHbix ny3bipefi o6biHHo HaxoflMTcn b nponopuMM ot 1:3 ao 1:30. npM 
3tmx cooTHOujeHMax Ha6niOAaeTC* onniManbHa* ana nonyneHM* nneHKM 6onbworo 
MbmbHoro ny3bipyj KOHqeHTpaMMH KoivinoHeHTOB, o6ecneHMBaK>maa nonyneHMe nposHOM 
m KpacoMHOM nneHKM wibinbHoro ny3bipa nneHKa MbmbHoro ny3bipa nonynaeTCfl nposHow 
npo3paHHofi m enecTamefi, a Ha cBeTy nepenMBaeTcn BceiuiM UBeTawiM paAyrM, 
npoMcxoAMT ee oKpaujMBaHwe 3a cweT B03HMKatomefi MHTepcpepeHUMM CBeTa. 3tot 
acpcpeKT B03HMKaeT npM onpeAeneHHOM TonmMHe nneHKM m 33bmcmt ot KOHuempauMM 

KOMnOHeHTOB. 

B KasecTBe KOMnoneHTOB, CTa6MJiM3MpyioiJHMx nneHKy MbmbHoro ny3bipn, 
Mcno/ib3yioT AnnHHouenoHeHHbie nMHeiwbie m pa3BeTBneHHbie wioneKynbi, BKmonaiomMe 
n/iApo<po6Hbie paAMKanw, pacnono>KeHHbie Ha KOHuax m coAep>Kau4Me rwApocpMnbHbie 
rpynnbi b cpeAHefi nacTM MoneKynw. B HacTHOc™, oto coeAMHeHMfl, o6pa3oeaHHbie M3 
AJiMHHouenoMeHHbix wioneKyn c rMApo(po6HbiMM paAMKanawiM, TaKMX KaK 
R(CH 2 CH 2 0) n OR, RAr(CH 2 CH 2 0) n OArR, RO(CH 2 CH 2 0) n OR, RAr(CH 2 CH 2 0) n OR, m 
aHanomHHbix mm. KonMHecTBo aTowioB yrnepoAa b rMAPOcpoSHOM msnu R o6biMHO 
cocraBnfieT ot 6 ao 20, a KonMMecTBo STwneHOKCMAHbix rpynn n = 1-30. rViApocpo6Hbie 
paAMKanbi Moiyr coAep>KaTb BiwiecTO aTOMOB BOAopoAa aTowibi cpTopa. 3TnneHOKCMAHbie 
rpynnbi b t3kmx coeAMHeHMnx mo>kho 3awiemaTb Ha ApyrMe rMApocpMnbHbie rpynnw, 
HanpMMep, nponnneHOKCMAHbie m aP- Ora6MnM3ai4MH nneHKM npeAnono>KMTenbHO 
npoMcxoAMT 3a cMeT B3aMMOAeMCTBMa rMAPocpo6Hbix paAMKanoB Monexynbt 
cra6MnM3aTopa c rMAPOcpo6HOM nacTbio nAB, a TMAPocpMnbHOM nacTM R/ioneKynw 
CTa6MnM3aTopa c wioneKynaMM boaw. 3a cseT 3Toro o6pa3yeTca CTpyicrypMpoBaHHaa 
nneHKa MbmbHoro ny3bipn, MMeiouiaq noBbiweHHyio npoHHocTb. BBeAeHMe b cocrraB 
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KOMnoHem-OB, CTa6nnw3npyK>u4wx nxieHKy, no3BO/iaeT nonyMMTb ruieHKy Sonbiuoro 
MbuibHoro ny3bipq onTHwianbHow ToniynHbi m Kpacon hoctm . Kc-JivmecTBo KoiwinoHeHTOB, 
ynpoMHflioinMX nneHKy Mbi/ibHoro ny3bipn, o6biHHO He npeBbiuiaeT 1 Mace. %. 

B KanecTBe BbicoKOMoneKynapHbix coeAMHeHMfi, ynyHwaioiiiMx anacTHMHocTb 
nxieHKM MbuibHoro ny3bip*. b cocTaBe Mcnojib3yiOT M3BecTHbie Bemecrea M3 rpynnbi 
nonwBMHwnnuppo/iMflOH, naniiaTMneHiTMKOJib, nonMBMHwnoBbiM cni/ip-r, a TaioKe 
BOAopacTBopwiuibie npon3BOAHbie uenjuonosbi - rMAPOKCMSTurmenniojiosa, 
rwAPOKCunponwiuenniojiosa, .Kap6oKcwMeTwiL4enniono3a, w np. KoHueHTpauwn 
KOMnoHSHTOB o6biMHO cocraBnaeT 0,1-1% AJia coeAMHeHMM c MoneKy/wpHow M3CCOM 
1000 - 200000 m CBjisaHa c KOHKpeTHbiMM CBOMCTBawin coeAMHeHMq. KoHi4eHTpai4na 
BbicoKOMOJieKynyipHbix coeAMHeHMfi TaioKe He Rornma 6biTb BbicoKoti, M T o6bi 
HeonpaBAaHHo He yBennHMBaTb coAepwaHwe pacrBopwMbix Kon/inoHeHTOB, Tax KaK mx 
yBe/iMneHwe rpmboamt k mnmuneiA bj)3koctm cocTasa w 6onee BbicTpoMy Bbicbixanwio w 
pa3pyaieHMK) nneHKM 6onbuuoro MbinbHoro ny3bipa. 

B KawecTBe 3/iexTpojiMTOB b cocTaBe npi/iMeHaioT pa3.ni/NHbie coeAMHeHun, 
M3MeHaiou4Me .pacTBopniviocTb nAB w APyrux KOMnoHeHToe cocTaBa, sa cneT 
BbicanMBaioiMero 3<pcpeiaa, CBnsbiBatomwe nAB b KoiwnneKCbi m CTpyioypiipoBaHHbie 
pacTBopw Mjin CTa6miM3npyHDmne pH cocTaBa, a TaioKe BnwHomwe Ha BnsKocTb w 
noBepxHocxHoe HaTjoKeHne nneHKi/i MbinbHbro ny3bipa B KanecTBe TaKwx coeAMHeHi/iw 
wcnoJibsywT com, r fl e aHuoHaiviM wioryr 6biTb xnopwAbi, cyjiwpaTbi, aueTaTbi, rntoxoHaTbi 
m AP-, a b KasecTBe Kan/ioHOB npwMeHflTbca mohw awiMOHun, HaTpwa, Ka/ii/iq, KanbUH*, 
wiarHMfl, ajuoMMHMJi w np. flnn peryni/ipoBaHKi* pH cocTasa ncno/ib3yioT conn w cna6bie 

KMCJIOTbl, KOTOpbie MOryT 06naAaTb 6aKTepML4l/IAHblMM CBOMCTBaMI/1. B MaCTHOCTM, 

6eH3oaT HaTpufl n 6eH30WHaa KMCJicra, TeTpa6opaT HaTpwH m 6opHaa KWc/ioTa, 
cop6MHOBaji KMcnoTa, STi/irieHAwaMWHTeTpayKcycHa* Ki/icncra, xnopMAW Kanbuwn u 
Mamnn m AP- 

CneAyeT ynoM*Hyrb TaioKe o bo3mo>khoctm Ao6aBKM b cocTaB coeAMHeHnCi, 
HapymaiouiMx CTpy icry p w po b a h n e boam (Hanpniviep, Kap6aiwnA b KonnsecTBe a© 
1 wiacc. %, cnoco6cTByeT BbiCBo6o>KAeHiiK) MoneKyji BOAbi Ann n/iApaTamw 
OKCM3TnneHOBoti uenn). Bo3mo>kho TaioKe ncnonbsoBaHne coeAMHeHMfi M3MeH*iomiix 
BKyc n uper cocTaBa, (riMMOHHaa KucnoTa, BKycosbie Ao6aBKM, noAcnacn/rreni/i Tuna 
cppyKT03bi, mK>K03bi, caxapo3bi vuwi KcwnwTa i/i copSnTa (npw KOHuempamiM 0,1-10 %) w 
nwmeBbie KpacnTenn) m np. 

B cocTaBe ajw BbiAyBaHMfi MbmbHbix ny3bipefi b KasecTBe pacTBopnTexiJi 
wcnonbsyioT BOAy m Apyrwe nonnpHbie pacTBopnTenw; flna boahoto cocTaBa ppn 
BbiAyBaHun MbmbHbix ny3bipefi xapaiaepHO o6pa3osaHne KpacoHHOii, 3/iacTMHHofi w 
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npoHHOM nnenm np M KOHi^nxpau.™ BOflb , or 99 A o 95 Macc. %. npuMeHemie 
HesoAHbix pacTBopMrenefi, MMeioinMx xewnepaxypy Kmenm B b.uie xewaepaxypb. 
KuneHHa BOflbi, nosBoaaex yjiynuj^b KpacoMHoexb m craS^bHocrb nnenm MbmbHoro 
ay 3 b.pa. Hp M co fl e P >KaH MM b cocraBe He B o A Hbix pacxBopMxeae*, Macxb soflb, aaMenaexca 
MMM . B tbkom cocraBe co fl ep>KaH M e neBOflHux pacxBopKxene* Morcex Haxo A wxbca b 
mnpoKMX npefleaax m fl oxo flMT b fl o 90 Macc. %, mxo aosaoaaex aoaynaxb naenxy 
Soabworo MbmbHoro ny 3 b.pa apai<xtmecKi/i ne no flB ep>KeHHy»o BbicbixaHi/iio. 06bN H o b 
KawecTBe HeBOflnoro pacxBopuxeaa Hcaoabsyiox a^eso* rnnLjepuH. Homkmo 
m MU ep M Ha b cocxase mo>kho , M cnoab30Baxb flpyme BbrcoKOKMn^Me aoaa P Hb.e 
BOflopacTsopuMwe pacTBopm-em: nponwneHraHKoab, nonnmnKonn u fl p. 

KoHueHTpauMH aHuoHaKTMBHbix riAB b cocraBe «na Bb W y B aH Mfl MunbHwc 
nyabipeM o6bN H o naxoAHxca Hi/i>Ke kphtmhsckom KOH M eHTpa 4MM M M4 eaaoo6pa 3 OBaH M a 
(KKM), xapaKrepHO* flaa hmx. KoHLieHrpa^a HewoHoreHHbix flAB Morcer 6b.rb Hn>Ke 
KKM, MOJKeT HaxoAMTbcn H a ypoBHe KKM, nan 6b.Tb Bb.we KKM. M M4 eaaoo6pa30BaH M e 
xapaKrepHo flaa ecex twiob HAB, ho Ana HeiiOHoreHHbix HAB 3H3HeHi/ia KKM np MM epHO 
Ha flea nopaAKa Menbwe, MeM flna aHMOHaKTMBHbix HAB c raKofi *e yraeBOflopoflHo* 
uenbKx 3a cner M caoab30BaH M a HenonorenHNx HAB c hm 3 ko« pacxBopMMocxbKj mo*ho 
CHM3wxb KKM cocxaBa. B caywae coBMecxHoro npMcyxcxa^ b pacTBope aHUOHaKXMBHbix 
h HewoHoreHHbix HAB apo M cxo flM x o6pa 3 OBaH M e M MM eaa CMewanHoro cocxaaa 
cocxoam MX m MoaeKya HeMOHorennoro N aHiioHaxruiBHoro HAB, a xaioKe KOMnonenxoB 
crae^pyK^x aaenxy MbmbHoro ny3b,pa, CBa 3 aHHb,x c MoaexyaaMH boan 
BNCOKOMoaexyaapHNx coeflUHeHUM v\ nonaMn ane^rponnxoB. B xaKOM cocrase 
M M4 e/ 1 r.oo6pa30BaHne Ha6aK> fl aeTca ap M co,qep>KaHwe HewoHoreHHoro OAB HM >Ke 1 
Macc. % npn coAepwaHMM aHMOHaKTMBHbix nAB HM>Ke 3 Macc. %. 

C uenbio nonyMenna CMeuaHHoro. M MLl eaaoo6pa30BaH M a 6oaee caoacHoro 
cocxasa Hcaoabaywr coaK>6 M an3 M pyK>m M e csoflcTBa OAB. Crpyicrypa cocxaBa np M KKM 
Mcnoabayerca flna cojiK>6™ M3 a U ™ opraHi/mecxi/ix coe flMH eH M a. HepacrBopnMb.x w Maao 
pacxBO PMM b,x b BOfle w noaa P Hb.x pacxBopnxeaax: ymeaoflopoAOB. An M HHo M enoMeMHb,x 
aaxanoaoB, cpxopaaucpaxHHecKHx coe flMH eH™ v\ flP . 3tm coeflUHenna Moryx oKa 3 b.Baxb 
BaMaHi/ie na CBoficxBa naen™ MbmbHoro ny3b,p*. ripw yBennMeHMw KoanMecxBa 
Ao6aBx,ae M oro k pacxBopy HAB co/ 1 K)6 M ii M3M poBaHHb,x opraHnnecoix coeAMHeHMM 
MoneKynapnaa Macca Mm enn aoapacxaex 3 a cMex yBe/inseHMa HMCiia MoaeKyr. HAB b 
MKLieaae M nomomeHwi ymeBOflopofla, mto np M BOfl M x k yBennHeHMfo (HaflcxpaMBaHHK,) 
M^eaab. coa.o6naM3KpoBaHHb.Mn coe flM HeH M aM M . B KasecxBe coaK>6 M a M3M poBaHHb,x 
opraHMwecKHX semecxB mo>kho np M MeHaTb OKcn3xnanpoBaHHbie coefl M HeH M a, Hanp M Mep 
Aa M HHouenoMeMHb.e KOMaoaeHTb,, CTaewiiWHpywmiie naenxy MbmbHoro ny 3 b.pa 
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MM eK>m M e orpaHMHSHHyio pacxBop M Mocxb b cocxaae. TaioKe mokho Hcnoiibsoeaxb 
coeAMHeHMH, weflneHHo Mcnapjuo^necq Ha B03 A yxe, Hanp MM ep, xwme napatpuHoawe 
ymeeoflopQAbi c KOJu/mecxBon/i axowioa ymepo fl a a uenn C8-C20, wm 6onee 
npeflnoMTMTe^bHO C10-C16; cnwpxbi (amaHonb.) c C6-C22, wiu 6or.ee 
npe fl noMT M Ter.bHo C8-C16, a xaKace apoMaTmecme ymeaoflopoflbi,' HenpeflexibHb.e 
ymeaoflopoAbi, cpxop M poBaHHbie ymesoAopoflb. m <pxop M poaaHHb.e cnnprb. v\ fl p. To 
ecTb, HeroKCMMHbie opraHMMecKMe M tpTopopraHMMecKne coeflHHeHiia, Hcnapatomnec* H a 
ao3Ayxe M e A neHHee, Mewi M cnap*exc« eofla, h conKjewniisMpoBaHHbie cocxaBow. n P n 
BbiflyaaHMH MbiJibHoro ny 3 b.pa conK>6nji M 3MpoBaHHbie coe flM HeH M * nonaflaiox a nneHKy, 
arc ynynwaex KpacoMnocxb nneHKw M npnaoflUT k ee ynpom-ieHMto u 6onee Me fl neHHo M y 
Bbicbixam/iK) Ha Bo 3A yxe. KonnMecTBo cojiK>6ww3 M poBaHHb.x opraHMMecKwx coeflUHeHufi, 
ymeaoflopoAOB 1/1 cpxopcoAepaomux coeflUHem/iM o6biHHo cocxaenflex He 6onee 5 
wiacc.%. 

Hmsigvi KOHueHrpaMMH nAB w fl pyrwx KOMnoHenxoB a cocraae a"* BbwyaaHiw 
MbmbHbix nysbipe* n BbtcoKan nposHocxb nneHKH npnaoAMT k oepasoaannw npn paspb.ae 
.nyawpe* neSonbuioro Konwecxaa rmeHOK m xanenb. n P n onx^anbHOM cooxHouien™ 
KOMnoHeHTOB cocxaaa, npn paspwae nneHKa MbiJibHoro nysbipa co6 M paexc* a o fl Hy mjim 
HecKonbKO Kpynnbix Kanenb win crycrKoa. Ko/insecTBo oCpasyiomux Memiix Kanenb v\ 
nxieHOK MMHuwianbHO, a nocKonbKy KowriOHeHXb. HexoKCMMHb. m ncnonbsyroxcfl b hmskmx 
mmspmpauwx, cocxaa ne pa3Apa>Kaex raxcy. .ma h flbixaxenbHbie hym, mm mo>kho 
nojibsoBaxbca, Bbi fl yBaa nysupn b HenocpeflcxBeHHofi 6nw3ocxn ox x»ma. 

B Kanecxae aHMOHaKxi/iBHbix nAB nneHKooGpasyiomero cocxaaa mojkho 
ncnonbsoaaxb abinycKaramneca b npoMbimneHHow waciuxaSe u cepxncpuMnpoaaHHb.e 
Ann nponsBOACxsa a©xckmx waMnyHew vt KocMexunecKnx npenapaxoa semecxaa, rame 
KaK KOMnoHSHXbi nAB n Bb.coKowdrieKyjiapHbix coeAMHeHUM KOHuepnoB «y H rep» u 
«KnapwaHx». 

Ufaro! TCL 92 - nopouioK ni/iHefiHoro naypuncy/ibcpaxa Haxpua 
Ufasan TEA - nwHefiHbiM aJiKwn6eH3oncyrtbcpoHax xpnaxaHonaMMHa 
Ungerol N 2-70 m Ungerol LES 3-70 - r.ayp M r,3X0KCncyr.b<paxbi Haxpun c fl ay M * M 
xpewiq iwoneKynaMM axwneHOKCMfla (naypex cyjibcpax Haxpi/m) 
Tylose CBR 10000 G1 Kap6oKCMMexMJmexunono3a 
Tylose H 10000 G4 , H 200000 YP2 - rMAPOKCMaxMnqexuifonoaa m fl p. 
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Oni/ICAHME nPMMEPQB O CyillECTBJlEHUfl M3QEPETFHMq 

npuMep 1 

K 100 win AMCTMnnnpoBaHHOM BOflbi Ao6aBnHK>T 3 r ni/iHewHoro naypwncynb(paTa 
Haxpufl KOHMepHa «yHrep» (Ufarol TCL 92), 0,1 r OKcwsTwnwpoBaHHoro amwncpeHona c 
Koni/mecTBoiwi aTOMOB ymepofla b ami/inbHofi sac™ niflpo(po6HOM u,erm C14-C20 w 
KonnMecTBOM OKcuaxunnpoBaHHbix rpynn n = 1, 0,1 r Kap6oKCHMeTwnL4enniono3b. cpupMbi 
«KnapwaHT» (Tylose CBR 10000 G1), 0,5 r xnopwa Harp*.* m 0,5 r 6eH 3 oaTa Harp™. 
PacTBopnroT KOMnoHeHTbi npn HarpeBaHMn fl o 50-60°C m nepeMeuinBaHun b TeMeHwe 1 
naca. nocne oxJia^eHMfl cocTasa M cnonb3yroT ero Ana Bbi fl y B aHMfl MbuibHbix nyswpefi 
paswiepoM 10-50 cm b flwaivieTpe c noMombto ycTpoftcTBa Ann BbiAyBaHH* MbuibHbix 
ny3bipeii. 

npuMep 2 

K 100 Mn AMCTunnnpoBaHHOM boaw Ao6aBJWK>T 3 r JiMHefiHoro 
anKMJi6eH30JicyjibcpoHaTa Tpi/i3TaHonaMMHa KOHqepHa YHrep (Ufasan TEA), 1 r 
OKCMaTunnpoBaHHoro aniaincpeHona c KoncmecTBOM aTOMOB yr/iepoAa b anKiinbHO* 
Mac™ rtiApocpo6Hofi uenw C8-C14 n Koni/mecTBOM OKCHSTwnwpoBaHHbix rpynn n = 5, 0,3 r 
Kap6oKCMMeTMnuennK)Ji03bi cpwpMbi KnapwaHT (Tylose CBR 10000 G1), 0,3 r xnopnAa 
HaTpti* m 0,5 cop6aTa HaTpi/i*. PacTBopaioT KOMnoHeHTbi npn HarpeBaHnn ao 50-60°C h 
nepewieLUMBaHUM b renege 1 Maca. nocne oxna^eHna ucnonbsyioT cocraB Ann 
BbiAyBaHMA wibinbHbix ny3bipefi pa3MepoM 10-50 cm b AwaiweTpe. 

npuMep 3 

K 100 Mn AMCTunnnpoBaHHow boah Ao6aBn*K>T 3 r naype-rcynbcpaTa HaTpi/m 
KOHuepHa YHrep (Ungerol N 2-70), 0,3 r OKCMsrunnpoBaHHoro amaHona c KonnsecTBOM 
aTOMOB yrnepoAa b anKwnbHOfi Mac™ rwAPOcpo6HOM Menu C10-C14 m Koni/mecTBOM 
OKCMSTunnpoBaHHbix rpynn n = 2, 0,2 r n/.APOKC M 3™n 4 enn.ono3bi cpupMbi KnapnaHT 
(Tylose H 10000 G4), 0,1 r xnopuAa KanbMMH n 0,5 r 6eH3oaTa Ha T p M R PacTBopyifOT 
KOMnoHeHTbi npirf HarpeBBHMM . fl o 50-60°C w nepeMeiunBaHnn b TeseHne 1 naca. nocne 
oxna*AeHnyi wcnonbsyroT cooraB Bbi fl yBaHMfl MbinbHbix ny3bipefi pasMepoM 10-50 
cm b AwaMeTpe. 

npuMep 4 

K 100 Mn AMCTMnnMpoBaHHOM boaw Ao6aBn*ioT 3 r naypeTcynb(paTa Harpwn 
KOHqepna Ynrep (Ungerol LES 3-70), 0,5 r OKcusTunMpoeaHHoro anKanona c 
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Ko.ni/iHecTBOM aTOMOB ymepoAa b a/iKwibHOM nacTM rviflpocpo6HOM uenw C8-C20 m 
Kon unecTBOM OKCuaTM/iMpoBaHHbix rpynn n = 3, 0,2 r raflpoKCMSTwmenmonosbi cp M pMbi 
KnapwaHT (Tylose H 10000 G4). 0,2 r xnopMfla mammi, 0,1 r CMec M m KOMnoneHTOB 
R(CH 2 CH 2 0) n OR, RAr(CH 2 CH 2 0) n OR, RAr(CH 2 CH 2 0) n OArR, r A e R BKmosaeT 6-20 
aTOMOB ymepo fl a, a n=1-12. PacTBopntOT KOMnoHeHTbi npw HarpeBaHMM flo 50-60°C m 
nepeMeiuMBaHMM b reMeHwe 1 Maca. flocne oxnamenm McnonbsyraT cocras 
BbiAyBaHna MbinbHbix ny3bipe& pa3Mepowi 10-60 cm b fluaMeTpe. 

npuMep 5 

K 100 mji AMcmn/iMpoBaHHOM soflbi AoSaBnatoT 3 r naypeTcynbcpaTa HaTpun 
KOHuepna y H rep (Ungerol LES 3-70), 0,5 r OKCuarMnnpoBaHHoro amaHona c 
KoriMHecTBOM axoMOB ymepofla b a/iKwibHoii Mac™ r MflP ocpo6HoPi Menu C10-C14 m 
KoriMMecTBOM oKCMSTunMpoBannbix rpynn n = 3, 0,2 r ™flpoKCM3™n M enn.ono3b. cpupMb. 
KnapwaHT (Tylose H 10000 G4), 0,1 r xnopMfla Kanb U M*, 1 r napacpMHOBNx 
yrnesoAopoflOB c C10-C16. PacTBopnioT KOMnoneHTb. npn HarpeeaHMM fl o 50-60°C m 
nepeMeujMBaHun b xeneHMe 1 Maca. Hocne oxna^enun Mcnonb 3 yK>T cocrae fln* 
BbiflysaHun MbinbHbix ny3bipefi pa3MepoM 1 0-50 cm b fluaMeTpe. 

npuMep 6 

K 100 Mn flucTunnnpoBaHHoii BOflbi flo6a B n*ioT 3 r naypeTcynbcpaTa HaTp M a 
KOHqepna Vnrep (Ungerol LES 3-70), 0,5 r OKCi/i3Ti/ini/ipoBaHHoro cpTopcoflepacaiflero 
anKaHona c Koni/wecTBOM axoMOB ymepofla b anKunbHoii Hacrw rwflpocpo6How M enn C8- 
C10 M KonnsecTBOM OKCM3T M ri M poBaHHb.x rpynn n = 4. 0,5 r rMflpoKCM3TMn M enn.ono3bi 
cp MP Mb. KnapnaHT (Tylose H 10000 G4), .0,1 r xnopi^a Kan^m M 0,5 r 6eH3oa T a Harpna. 
PacTBop«K>T KOMnoHeHTbi npn HarpeeaHMM flo 50-60X m nepeMeuiMBaHMM b xeneHMe 1 
saca. Hocne oxna^eHM* Mcnonbsyror cocraB flna BbiflysaHM* MbinbHbix nysbipe* 
pa3MepoM 10-60 cm BflMaMeTpe. 

npMMep 7 

K 100 Mn flMCTMnnMpoBaHHOM Boflbi flo6a B nflK>T 3 r naypeTcynbcpaTa HaTpnn 
KOHuepna Ynrep (Ungerol LES 3-70), 0,5 r OKCMSTMnMpoeaHHoro cpTopcofleprcamero 
anKaHona c KonMMecTBOM aTOMOB ymepofla b anKmibHofi MacTM rnfl P ocpo6HOM i&tm C8- 
C10 m Kon MMecTBOM OKCMSTMnMpoBaHHbix rpynn n = 4, 0,5 r rMflpoKCMSTMnqennfonosb. 
(PMpMb. KnapMBHT (Tylose H 10000 G4), 0,1 r xnopMfla Kanb M M fl , 0,1 r CMecM m 3 
KOMnoneHTOB R(CH 2 CH 2 0) n OR, RAr(CH 2 CH 2 0) n OR, RAr(CH 2 CH 2 0) n OArR, r A e R - 
rMflpocpo6HbiM (pTopcoflepHcaiflMM paflMKan, b koto P om aTOMb. BOflopo fl a saMemeHbi Ha 
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aroMb. cpropa, BKniosaKHm™ M3 6-16 aroMOB ymepo fl a b JWHeiiHOw mjim pasBersneHHofi 
anKMnbHofi ^nw, a n=8-30. PacreopHJOT KOMnoHeHTbi npn HarpeBaHww fl o 50-60°C m 
nepewieuiMBaHMM b TeMeHue 1 waca. nocne oxjia^eHna McnonbsyiOT cocTas flnn 
BbiAyBaHMn MbmbHbix ny3bipefi pa3MepoM 10-70 cm b flwaMeTpe. 

flpuMep 8 

K 50 win AMCTwiJiwpoBaHHOM BOflbi w 50 r rnimepwHa fl66aBJWK>T 3 r 
naypeTcynbcpara Harpm KOH M e P Ha y H rep (Ungerol N 2-70), 0,5 r OKcusTHnwpoBaHHoro 
a/iKaHona c KonwHecTBOM 3tomob ymepoAa b axiKunbHofi Mac™ mflpocpoSHofi uenw C10- 
C14 m KonnHecTBOM OKcuajmiMpoBaHHbix rpynn n = 2. 0.2 r raflpoKCMaTM/mermionoab. 
cpupwbi KnapwaHT (Tylose H 10000 G4), 0,1 r xnop Mfl a xajibmw M 0,5 r 6eH3oaxa Harpiw. 
PacTBopatoT KOMnoHeHTbi npw HarpeBaHnn fl o 50-60°C m nepeivieujMBaHMn b TeseHne 1 
naca. nocne oxnaxfiema acnonbsyioT cocTae ana BbwyeaHim MbinbHbix nyswpefi 
pa3Mepowi 10 - 80 cm b flwaMeTpe. 

flpMMep 9 

K CMecu 10 mji AMCTMnnMpoBaHHOM BOflbi m 90 r mnuepMHa Ao6aBnaioT 4 r 
/iaype T cynb(paTa Ha T pw* KOHLjepHa y H rep (Ungerol LES 3-70), 0,5 r 
OKCMSTunnpoBaHHoro anKaHona c KoriMMecTsoM aTOMos ymepoAa b anKwnbHofi Macro 
™apo<po6hom 4 enn C10-C14 m KonnnecTBOM OKcn3TwnnpoBaHHb.x rpynn n = 3, 0,5 r 
no/iMBUHMJinuppoxiMAOHa, 0,1 rxnopnAa Kanb 4 nn, 0,5 r aminos c C8-C16, Kap6arwnfl 
0,5 r. PacTBopatOT KOMnoHeHTbi npn HarpeBamw fl o 50-60°C m nepeMeLunsaHnn b 
TeMeHne 1 Maca. nocne oxna^eHi™ McnonbayroT coerce Ana BbiAyBaHtw MbinbHbix 
ny3bipew pa3MepoM 10 -100 cm b AwaMeTpe. 

MbinbHbie nysbipn, coAepaomi/ie mi/mepi/iH, oTni/maioTca 6onee CTa6wnbHoi/i 
nneHKo*. AmrrenbHoe Bpeivm napnr b sosAyxe 6e 3 paapyujeHii* m 6onee KpacoHHO 
nepenimaioTC* Bcetwn ueexaMM pa A yrn Ha ceeiy. Tawe nysbipn mojkho noAAep>KMBaTb b 
B03 fl yxe HecKonbKO MMHyr, cosAaBaa BocxoAamwe hotokh B03 fl yxa eeepoM wrn/i APyrnMM 
cnoco6aMM, npn 3 tom nysbipn M3 MeHH»oT cboio cpopMy, pa 3 6 M Ba.oTca Ha 6onee Meniaie 
ny3bipw unw cnnBaioTcn b KpynHbie ny 3 bipn, npw cTo/iKHOBeHnn. 

npuBeAeHHbie cocraBbi npe fl Ha 3 HaMeHbi aha coBMecTHoro McnonbsoBaHna c 
ycTpoMCTBOM Ana Bbi A yBaHi/ia MbinbHbix nysbipe* no AaHHotf saaBKe, ho MorceT 
npuMeHATbcn c ApyrnMM ycTpoflcTBaMH, Mcno/nbsytomuMMcn aha nonyMeHi/ia MbinbHbix 
ny 3 bipew 6onbujoro pa3Mepa. 


WO 2004/112932 


30 


PCT/RU2003/000516 


0OPMYJ1A M30BPETEHM« 

1. ycrpoficTBo fljin BbiflyeaHna MbmbHbix ny3bipew, BKniOHaiomee Tpy6Ky, c 
oflHoro KOHua koto P om ocymecTB/wioT noflasy BosAyxa, a Ha APyrowi npowcxoflUT 
o6pa30BaHwe MbmbHbix ny3bipeB, i/iMeioLAyto OTBepcrvw pjm noAcoca sosAyxa, 
OTnusaioLAeecyi TeM, mto cTeHKa Tpy6iai nwieeT CKnaAKM, o6pa3yK>mwe noBepxHocTb, 
cocToniAyio M3 HepeAytoiAMxcji BbicrynoB m BnaAMH. 

2. ycTpowcTBo no n. 1, oTJiimaiomeecfl TeM, mto Ha tom KOHLie Tpy6Kw, Ha 
KO-ropoM nponcxoAMT o6pa30BaHwe MbmbHbix ny3bipew, BbinonHaeTc* ycTyn b BHAe 
yTonmeHi/ia Tpy6KM. 

3. ycTpoficTBo no n. 2, OTJiimaiomeecn TeM, mto ycTyn nwieeT BbiewiKM b 
TbUlbHOM Mac™. 

4. YcTpoMCTBO no JiK>6oMy . M3 n.n. 1, 2 i/inw 3 OTmmaiomeecji Teivi, mto 
AonoJiHMTenbHo BicnioMaeT BcrpoeHHbiffi naTpy6oK, KOTopbifi 3aKpennqeTca Ha Tpy6xe c 
noMoiAbio tm6kmx nepeivibiMeK c B03Mo>KHOcTbK> ero noBopoTa OTHOcnTenbHo ocw rpy6m. 

5. ycTpo«CTBO no nioSoMy H3 n.n. 1, 2 win 3, OTJumaromeecn TeM, "mto 
Aono/iHMTenbHO BKnionaeT KpbtuiKy c BcrpoeHHbiM naTpy6KOM m ewiKOCTb Ana cocTaBa, 
npwMeM Tpy6Ka ah* BbiAyBaHun MbmbHbix ny3bipefi 3aKpennneTCJi Ha naTpy6Ke w Ha 
pe6pax, BCTpoeHHbix b KpbiujKy. 

6. ycTpoMCTBo no n. 5, oTnusawmeecn tbm, . mto Tpy6Ka 3aKpenn*eTcyi Ha 
naTpyBKe, BcrpoeHHOM b xpbiujKy, w H a pe6pax, M3roTOBneHHbix b KpbiujKe, c 
B03i\/io>KHOCTbio noBopaHi/maHmi Tpy6KM BOKpyr ee OCM. 

7. ycTpoiicTBO no nio6oMy M3 n.n. 1 - 6, oTnimatomeec* TeM, mto Tpy6Ka 
BbinonHJieTCfl m AecpopwinpyeMoro MaTepwana c B03M0>KH0CTbK> M3MeHeHna pa3iwepoB, 
cpopiwbi n npoxoAHoro ceHeHMa oTBepcTi/ifi. 

8. ycTpowcTBO no nio6oMy m n.n. 1 - 7, OTJiMHatomeec* Tewi, mto OTBepcma 
fin* noAcoca B03Ayxa wwieroT bma menefi, pacnonoweHHbix we>KAy BbicrynaMW n 
BnaAHHawiM Ha noBepxHocri/i Tpy6KM. 

9. ycrpoficTBo no nio6oMy m n.n. 1 - 8, OTjiimaioiueecn TeM, mto b cwiaAKax 
Ha noBepxHOCTn Tpy6KM MMeiOTca AononHMTenbHbie npope3M Ana yB/ia>KHeHwi 

nOBepXHOCTM Tpy6KM boaom. 
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10. ycrpoacTBO no ™6o M y M3 n.n. 1 - 9, OTjiimatoujeecn reM, ana yBenmeH*. 

SCpCpeKTMBHOCTM yan^KHeHMfl BOSflyxa OTBepCTMH Tpy 6 K M 3BKpblBaK)T nopMCTblM 

MaTepwanoM, yana>KHeHHbiM BOflotfi. 

1 1 . ycrpoficTBo no nweowy m n.n. 1 - 9, oi™naK>meec* reM, mto b orsepcTMax 
Tpy6KM ycraHaBnwBaioT nenecTKOBbifi KnanaH. 

12. ycrpoficTBo nK>6oMy m n.n. 1 - 11 ornMHawmeec* reM, mto rpySxa 
BcraBnaeTca b Ko*yx, MM «omi,ft Harpeaarenb m B03 fl yxa, HameraeMoro H a 
o6pa30BaHwe MbinbHoro ny3bipa. 

13. yctpoterao no nweoMy m n.n. 1 - 12, oT„MMaK>meec* reM mto 
M cnonb3yerca m b^bbh^ MbiiibHboc ny3b.pe* Gonbworo pa 3M epa c B03Mo>KHOCTbto 
ynpaaneHH* MX none™ np M npeKMymecTBeHHOii op M eHTa 4MM ycrpo&crBa 
ropn30HTanbHo wnn BBepx. 

14. CocraB an* Bb. fl yBaHwi Mb uibHbix nysupefi, BKntoMaiomwii nosepxHocrHO- 
aKTMBHbie BemecTBa, Bb.coKo M oneKyjiHpHb«e coe flM HeHiia, B o fl y v\ BbicoKOKunsmne 
nonapHbie Bo fl opacrBop M Mb.e pacTBopnTenn , OTx»ma.om M ftca reM, mto noeepxHocTHo- 
aKTMBHbie Bemecrea Bb.6npa.OTca M3 rpynnb. aHMOHaicri/iBHbix M Hei/iOHoreHHbix npn 
co fl ep>KaH MM aHi/ioHaKTMBHbix noBepxHocTHo-aKTMBHbix eemecTB b KOH 4 e H T P au MM 1-5 
Mace. % m co fl ep>KaH MM HenoHoreHHb.x noBepxHocn-io-aKTi/iBHbix eeupcTB b 
KOHLtempamM 0,1-1 M acc. %, np„ cooth o LueH w m KonwMecTBa HewoHoreHHbix M 

aHMOHaKTMBHbDC nOBepXHOCTHO-aKTMBHblX BemeCTB, COOTBeTCTByK>meM OT 1 :3 flO 1 :30. 

15. CocraB no n. 14, oTjiHnaioimiMc* reM, mto aHMOHaicrviBHbie noBepxHocrHo- 
aKTMBHbie Bemecraa Bb.6npa.OTca M3 rpynnbi anKtmcynbcparoB, 
anKunSeHsoncynbcpoHaroB, cynbeparos OKcusTunnpoBaHHbix amaHonoB. 

16. CocraB no n. 14, OTjinMawmiiMCH reM, mto HewoHoreHHbie noBepxHocTHo- 
aicrMBHbie BemecTBa Bbi6npaK>rcH m rpynnb. oKcusTi/innpoBaHHbix amaHonoB M 
OKCM3TMnnpoBaHHb)x cpTopcoflepwamMX anxaHonoB. 

17. Cocraa no nK)6o M y M3 n.n. 14-16, OT/iimaioiiiiiftcfl reM, mto fl ononH MT enbHo 
co fl e PJ K M T KOMnoHeHTbi, cocro^Me m Monexyn c r MflP ocpo6Hb.M M p*v*anaMw H a 
KOHuax ut nwpocpMnbHbiMn rpynnaMH b uempanbHofi Mac™ Monexynbi. 

18. CocraB no ™6oMy m n.n. 14-17, om M Maiom,i M ca reM, mto coflep^r 
conK)6nnM3M P OBaHHbie opraHHMecxMe Bemecrsa m tpxopopraHMMecaie coe flM HeH M *. 

19. Cocras no nraSoMy M3 n.n. 14-18, OTji M HaK>m M *c* reM, mto co A ep>KiiT fl o 90 
Macc. % rnHqepuHa. 
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20. CocTaB no jno6owiy M3 n.n. 14-19, oTJnmaK>mnwc* Teiw, mto npeflHa3HaMeH 
Arm nonyMew/w MbuibHbix ny3bipew c noMoiijbK) ycrpowcTBa ah* BbiAyBaHi/ia MbuibHbix 
ny3bipew, wivieiomero oTBepcTi/m aha flononHHTenbHoro HameTaHi/w B03flyxa, CKnaflKM Ha 
noBepxHOCTM TpyBKM m ycTyn. 
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— ~ J J ° 1 ^ M ^ | i^aHHMe o na-reHTax-aHajiorax yica3aHbi b npHJioacemm 

* UCOOUC KaWOp " M «™«™« AOKyMeHToa: T 6o*ee no^HHfi AoxyMeHT, ony6,HKOBaHHHft noce *aT* 

A fl oKyMCHT, onpwenflomHH oSnoft ypoBens ^xhhkh npnop™n» h npHBe^eHHHfl m noHHMaHHH no**.* | 

E 6o.ee paHHHfi wicht, ho ony6n„KOBaHH*ll »a X fl0KyMeOTi HMeiomilft Ha „ 6ojiee „_ R 

Me^yHapOAHou „ iui„ nocne „ee n0HCKEj nop(mmHii H ^pera^iBCKKii ypoeen. 

O flOicyMeHT t oTi/oc^uiHtoKycTHOMypacKpirrHro,3fxnoHif- v 

i AQKyMeHT, nopoHauuiH ii3o6peraTejibCKHfi ypooeHi b cone- 

pOBaHHIO H T.A. r 
_ _ TaHIIH C OJIHHM WIH HeCKOJlfcKHMH AOKyMeHTSMH TOH HCe 

P AoxyMeHT, onyojjHKOMHHwl} ao Aarw Me»AywapoAHO« no- 

KareropHii 

*wh, ho nooie jurm HcnpamHBacMoro npnopirrera & AOKyweHT, rniaiomHttcH naxeHTOM-aH^oroM 

H TJX. 
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